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HaaeaHiie M3o6peTeHiifi: OparMGHT^HK rhtC, KOAMpyjOLunw cMHTea 6ejiKa RhtC, 

npnAaKDLuero noBbnueHHyra ycTOMHi/iBOCTb k L- rpeoHUHy 
SaKTepMflM Escherichia coli, m cnocoS noJiyneHMR 

L-aMMHOKMCilOT. 

3anBMTe/ib (m): rocyAapcTBGHHbiM HayMHO-ncc/ieAOBaTe/ibCKUM 
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BE/IAPEBA A/iJia BaneHTMHOBHa, 
TOKMAKOBA Mpuna /IbBOBHa. 





Yno/iHOMOHeHHbiM sasepnTb KOHMK) 

r.O.BocrpuKOB 
SaBeAyjOLUMM otab/jom 



98123511 

MJIK'* C12N 1/20 
C12P 13/06 
C12 P 13/08 

OPAFMEHT AHK rhtC, KOAHPYlOmHH CHHTE3 BEJIKA RhtC, IlPHAAIOmErO 
nOBblUIEHHVTO YCTOHMMBOCTb K L-TPEOHHHY BAKTEPRffM ESCHRICHIA 
COLI, H CnOCOB nOJIVMEHHil L-AMHHOKHCJIOT 

HacTOHiuee MsoSpereHHe othocmtc5i k GHOxexHOjiorMH h, b HacxHOCxH, Kacaercn 
cnoco6a nojiyHeHH^i aMHHOKMCJior, a hmchho L-roMOcepHHa, L-rpeoHHHa, L-BajiHHa, huh 
L-jienuHHa c noMombfo SaKxepHH, npHHaziJie>KamHx k pony Escherichia. 

B KaHecTse 6jiH>KaHUiero anajiora mokct 6biTb paccMoxpeH (J)parMeHx /IjHK, 
KOAHpyK:)mHH reH rhtA, cBHsanHbiH c ycxoHHHBOCXbK) 6aKxepHH k L-roMocepHHy h L- 
xpeoHMHy Ha MHHHMajibHOH cpe^e, a xaK>Ke nojiynenHbie na ocHOee HcnojibaoBaHna 
MyxauHH 3xoro rena rhtA23 (panee o6o3HaHaBiijeHC5i KaK thrR) ujxaMMbi Escherichia coli, 
npoziyuHpyHDiHHe L-xpeoHHH (AexopcKoe cBH^iexejibcxBO CCCP JVs 974817; AcxaypoBa w 

>HP-, ripHKJia/lHaH OHOXHMHH H MHKpoGHOJlOPHH, X.21, CXp.6 1 1 - 616, 1985), HJIH L- 

roMocepHH H L-rnyxaMHHOByK) KHCJioxy (AcxaypoBa h jxp. llpHKJiaOTaH ohoxhmmh h 
MHKpo6HOjTorHH, X. 27, cxp. 556-561, 1991). 

Fen rhtA ahkofo xifna ooecneHHBaex ycxoHHHBOCXb k L-roMOcepHHy h L-xpeoHnny, ecjiH 
OH KjioHHpoBaH B MyjibXHKonHHHOH HJTasMHzie, H noBbiLueHHC CFO 3KcnpeccHH noBbiuiaex 
npoAyKUHK) aMHHOKHCJiox GaKxepHHMH, npHHafljioKauuHMH K po^y Escherihia, h 
cnoco6HbiMH nponyuHpoBaxb L-xpeoHHH, L-;ih3hh, L-BajiHH , hjih L- aprnHHH. BbiJio 
o6Hapy>KeHO, hxo MyxauHH rhtA 23 pacnojio^ena na 18 MMnyxe Kapxbi xpoMOCOMbi E.coli, a 
rcH rhtA HxieHXH(J)HLCHpoBaH KaK orfl, oxKpbixan paMKa cHHXbiBaHH5i, jiOKariHsyfoinaHCH 
Me>KAy renaMH pexB h ompX. FeHexMHecKaH cxpyKxypa, 3KcnpeccHpyK)iuaH Gcjiok, 
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KOAnpyeMbiH orfl, Gbijia o6o3HaMeHa khk reH rhtA (rht - resistance to homoserine and 
threonine - ycTOHHHBOCTb k roMocepnHy h xpeoHMHy). Tch rhtA BKjriiOMaeT 5'- 
HeKoxiHpywmyfo o5jiacTb, b tom 4HC/ie SD-noc;ie/iOBaTeJibHOCTb, caiviy OTKpbiryK) paMKy 
CHHTbiBaHHH, orf I , H TepMHHaTop. MyxauHK rhtA23 HSMCHneT HyKJieoTHzi, HenocpejiCTBeHHO 
npezmiecTByfomnH HHHUHaropHOMy Ko;^OHy ATG h noBbHuaer 3KcnpeccHK) reHa rhtA 
(ABSTRACTS of 17th International Congress of Biochemistry and Molecular Biology in 
conjugation with 1997 Annual Meeting of the American Society for Biochemistry and 
Molecular Biology, San Francicco, California August 24-29, 1997, JVo457). 

B npouecce KjioHHpoBaHHM rena rhtA o6Hapy^eHO, hto cymecTByK)T, no KpaHueH 
Mepe, jxsa ynacTKa Ha xpoMOcoMe E. coli, Koxopwe b MyjibTMKonHHHOM coctohhhh 
coo6maK)T KjiexKaM ycTOHMHBOCTb K L-rOMOcepHHy m L-TpeoHHHy. Ojxm m hhx - 3to reH 
rhtA. KaK OKaaajiocb, ^pyrofl ren, rhtB, coo6maeT KJieTKaM E. coli ycTouHHBocTb rojibKO k 
L-roMOcepMHy (3a5iBKa na Bbwany nareHTa b Poccmh. No. 981 18425) 

SaziaweH HacTO^mero H3o6peTeHHH HsnHercH noBbiuieHHe ypoBHH naKonjieHUH 
aMHHOKHCjioT KJicTKaMH GaKxepwH pozia Escherichia, npoAyUMpyfomHMii L-roMOcepHH, L- 
rpeoHMH, L-BajiHH hjih L-jieHUHH. 

IlocTaB/ieHHa^i aa^ana peuiaercn nojiyneHHeM (})parMeHTa flHK rhtC, KO^HpyK)u^e^o 
CHHTe3 6ejTKa RhtC, npH^^aiomero noBbimeHHyio ycTOHHHBOCTb k L-xpeoHHwy 6aKTepH5iM E. 
coli, H KOHCTpynpoBaHHeM Ha ero ochobc uiraMMoa, nosBOJinfomnx paapaGoraxb cnocoo 
nojiyneHHH aMvinoKHCJiox c noBbiuieHHbiM Bbixoz^OM uejiesoH aMHHOKHCJioxbi. 

ripeziMexoM HacxoHuiero waoGpexeHH^ HBji^ifoxcM; 

1. BaKxepMH, npHHaMe>KainHe k poAy Escherichia, y Koxopbix ycxoHMHBOcxb k L- 
xpeoHHHy noBbiuiena BCjiezicxBHc ysejiMHeHMH b KjiexKax SaKxepwH aKXHBHOcxH 6ejiKa, 
xapaKxepHsyiomerocH oahhm hs AByx cbohcxb (A) hjih (B): 

A - 5ejTOK, KOxopbiH cocxoHx H3 aMHHOKHCJioxHOH nocjieziOBaxejibHOCXH JVe 2 (<J>Hr.2) ; hjih 
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B - 5e;iOK, KoropbiH coctomt m aMHHOKHCjiOTHoii nocjieAOBarejibHOCTH, BKjifOMaioiueH 
TaK>Ke jiejieuHH, aaMCHbi, BcraBKH hjih ^oGasKH h3 ojxnon hjih HecKOJibKHx aMMHOKHCJiox k 
nocjie/jOBarejibHocTH N^l h KOTopwH hmcct ajcTMBHOCTb o6ecneHHBaK)myK) GaKrepHHM, 
coAep>KainHM 3T0T GcjioK, noBbiiiieHHyfo ycTOHMHBOCTb K L-TpeoHHHy; 

2. EaKxepHH no n.l, y Koropbix ycroHMMBOCTb k L-roMocepMHy noBbiuieHa nyreivi 
yBejiMHCHMH B K/iexKax 6aKTepHH aKTHBHOcrii 6ejiKa, xapaKTepH3yK)merocH oahhm h3 jxByx 

CBOHCTB (C) HJlIi (Jiy 

(C) -6ejlOK, KOTOpWH COCTOHT H3 aMHHOKHCJIOTHOH nOCJieWBaTeJlbHOCTH No. 4 (OMr.4); HJIH 
(A) - 5eJIOK, KOTOpblH COCTOHT H3 aMHHOKHCJIOTHOH HOCJie/lOBaTeJlbHOCTH, BKJIHDHaHDlHeH 
TaK>Ke ACJieUHH, SaMCHbl, BCTaSKH HJIH Ji06aBKH H3 OAHOH HJIH HCCKOJlbKHX aMHHOKHCJiOT K 

HocjieAOBaTejibHocTH N^4 h KOTopbifi HMeeT aKTHBHOCTb o6ecneHHBaK)ii^yK) 5aKTepH5iM, 
coflep}KamHM 3tot 6ejT0K, ycTOHKHBOCTb K L-roMOcepHHy; 

(3) . BaKTepHH no n. (1) hjih (2) rj^e aKTHBHOCTb SejiKa, onpe^iejiHCMoro no CBOHCTBaM (A) 
HJIH (B) noBbHuena b pe3yjibTaTe TpaHc4)opMauHH 6aKTepHH c noMombK) /tHK^KO/zHpyfomen 
5ejiOK, HMeiomHH CBOHCTBa. (A) hjih (B); 

(4) . BaKTepHH no n. (2) r^e aicTHBHocTb 6ejiKa, HMciomero CBoficTBa. (C) hjih (/I) 
noBbimeHa nyTCM TpaHc4)opMauHH 6aKTepHH c noMOinbK) ^HK, KOAHpyfomeR 6ejioK, 

HMeiOmHH CBOHCTBa. (C) HJIH {JX)\ 

(5) . Cnoco5 nojiyHeHH^ aMHHOKHCjiOT, BKjiiOHaiomHH 3Tan KyjibTHBnpoBaHHH GaKrepHH, 
cooTBeTCTByHDiuHx jTK)6oMy H3 nyHKTOB c 1 no 4, H oGjiajaaiomHx cnoco6HOCTbK) k 
npoziyKUHH aMHHOKHCJiOT, B KyjibTypajibHOH cpew, o6ecneHHBaK)meH npoziyKUHK) h 
HaKonjienne cooTBCTCTByiomeH aMHHOKHCjioTbi b 3toh cpe;ie, h Bbi^iejieHH>i HaKonHBUieHCJi 

aMHHOKHCJlOTbl H3 3T0H CpCAbl- 

(6). Cnocoo no n. 5, rjxt aMHHOKHCJiOTa HEjiJiercM oj^hoh h3 aMHHOKHCjioT b rpynne, 
cocTOHLuCH H3 L-FOMOcepHHa, L-TpeoHHHa, H aMHHOKHCJiOT c pa3BeTBjieHH0H uenbfo; 
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(7). Cnoco6 no n. (6), rjxt aiviHHOKMCJioTaMH c paaserB/ieHHOH qenbK) hbjthk)tch L- 

BaJIHH HJIH L-JICHUHH. 

AHK, KOAHpyHDman 6ejiOK, onpej^eiiHeMbui Bbime no n. (A) mjih (B) MO>KeT 
paccMarpHBaTbCJi KaK ren rhtC, a 6ejiOK, Ko;iHpyeMbiH renoM rhtC mokct paccMarpHBaTbCH 
KaK ''6ejiOK RhtC". itHK, KoaHpyfoinaa dcnoK, onpeAejiHCMbm Bbime no n. (C) hjih (^1) 
MO>KeT paccMarpHBaTbCH KaK ren rhtB, a GejiOK, Ko;iHpyeMbm reHOM rhtB MO>KeT 
paccMaxpHBaTbCH Kan "6ejiOK RhtB^\ AKTHBHOCTb 6ejiKa RhtC, Koropan ynacTByeT b 
npH^aHMH SaKxepn^M ycTOHHHBOCTn k L-rpeoHUHy (x.e. aKTHBHOCXb Koropaa ziejiaer 
GaKTepHH, HMeiomHe Gcjiok RhtC, ycTOHMHBbiMM k L-xpeoHHHy), MO>Kex paccMaxpHBaxbca 
KaK «Rt aKXHBHOcxb» (ox cjtob Resistance to threonine -ycxoHHHBocxb k xpeoHHHy), a 
aKXHBHocxb 6ejiKa RhtB Koxopaa ynacxByex b npn^aHMH 6aKxepHHM ycxoHHUBOCXH k L- 
roMocepHHy (x.e. aKXHBHOCXb Koxopa^i ^^ejiaex 6aKxepHH, HMeromHe GejiOK RhtB, 

yCXOHHHBblMH K L-fOMOCepHHy), M0>KeX paCCMaxpHBaXbCH KaK «Rh aKXHBHOCXb» (ox CJIOB 

Resistance to homoserine -ycxofinnBOCXb k roMocepHHy), 

CxpyKxypHbie renbi, KOj^iipyKDiUHe 6ejioK RhtC h 6ejioK RhtB o5o3HaHeHbi, 
cooxBexcxBeHHo, KaK «cxpyKxypHbiH ren rhtC» hjih. «cxpyKxypHbiH ren rhtB» TepMUH 
«noBbiujeHHe Rt aKXHBHOcxH hjih Rh aKXHBHOcxH» 03Ha4aex npH^aHHe KjiexKaM 

yCXOHHHBOCXH K L-XpeOHHHy HJIH L-rOMOCepHHy, HJIH nOBblUieHHe 3X0H yCXOHHHBOCXH 

jih6o nyxcM yBe.anHeHHH HHCjia MO/ieKyji 6ejiKa RhtC hjih 6ejiKa RhtB. hjih yBejinneHneM 
cneuH(})HHecKOH aK-xHBHOCXH 3XHX 6ejiK0B, HJIH HapyuieHHeM HeraxHBHOH peryjiHUHH 
3KcnpeccHH HJIH aKXHBHOcxH 3XHX GcjiKOB H x.H. TepMHH ''AHK, KOiiHpyiomaH 6eJI0K'\ 
o6o3HaHaex ABynnxeByfO /tHK, oAna h3 khxch KOxopoH Konnpyex 6ejioK. VcxoHMMBOCxb k 
L-xpeoHHHy o3HaHaex cbohcxbo 6aKxepHH pacxH na MHHHMajibHOH cpene, co;iep>KaiiieH L- 
xpeoHHH B KOHucHxpauHH, npH KoxopoH iiixaMM mKovo xHHa, HecymHH npHpoziHbiH ajiJiejib 
rcHa rhtC, He viOHcex pacxH, o6bmHO 3xo >30 mp/mji, YcxoHMHEOCxb k L-roMOcepHHy 
osnanaex cbohcxbo 6aKxepHH pacxH na MHHHMajibHoii cpezie, co;iep>KameH L-roMOcepHH b 



KOHueHTpauHH, npH KOTopoH uiTaMM jxuKOFo THna, HecymwH npHpoOTbiH ajijiejib rena rhtB, 

He MOKCT paCTH, o6bI4HO 3T0 >5 MT/mJI. CnOCOGHOCTb npOAyUHpOBaXb aMHHOKHCJlOTy 

03HaMaeT cbohctbo GaKrepHH cnHresHposaTb vi HaKanjiHsaxb aMHHOKHCJiory e 
KyjibTypajibHOH cpe^e b KOjiHHecTBe 6ojibLueM, hcm mraMMbi ziHKoro XHna. 

B COOTBerCTBHH C HaCTOHLUHM HSOGpereHHeM yCTOWHHBOCTb K BblCOKHM 

KOHucHTpauHJiM L-xpeoHHHa, HJ7H L-TpeoHHHa H L-roMOcepHHa MOyKCT 6biTb npunaua. 
GaKTepHHM, npHHa;iJie>KauuHM k pojxy Escherichia, cnoco5HbiM npo^iyuHpoBarb 

aMHHOKHCJlOTbl, B MaCTHOCTH, L-rOMOCCpHH, L-TpCOHMH, L-BajlHH, HJIH L-JieHUHH. 

HacTOHLuee H3o5peTeHHe npe^iCTaBJi^eT co6oh 4^parMeHT mtJK (ren rhtC), 

KOZlHpyK>mHH OeJlOK C Rt-aKTHBHOCTbK), H HMeiOUUHH aMHHOKHCJlOTHyK) 

nocjie^oBaTejibHocTb, npeAcraBJieHHyto Ha (J)Hr.2 ("AMHHOKHCjioTHaM nocjiej^OBarejibHOCTb 
6ejiKa RhtC). B nacTHOCTH, 3tot (J)parMeHT mokct 6brTb npe;iCTaB/ieH HyKjieoxHAHOH 
nocjie^iOBaTejibHOCTbK) BKjiiOHaiomHH HyKjreoTH^bi or 187 no 804 b nyKjieoTumoPi 
nocjiCAOBaTejibHOCTH X2I (cm. (j)opMyjiy HSoGpercHWH). 

BropoH 4)parMeHT /IHK, HcnojibsycMbiH b Hacro^iiueM H3o6peTeHHH, (ren rhtB), 

KOZlHpyK)LUHH OejIOK C Rh-aKTHBHOCTbK), H HMeiOIJUHH aMMHOKHCJlOTHyK) 

nocjieHOBareJibHOCTb, npeAcxaBJieHHyio Ha ^wrA ("AMMHOKMCjiOTHan nocjicAOBaTejibHOCTb 
5ejiKa RhtB''). B HacTHOc™, axor 45parMeHX Mo^ex 6bixb npezxcxaBjieH HyKJieoxHAHOH 
nocjieziOBaxejibHocxbK), BKjiioHaiomeH HyKJieoxPWbi ox 557 no 1171 b HyKJieoxM^^HOH 
nocjiejxoBaxejibHocxH N22 (OnrJ). 

Ten rhtB, HMCiomHH HyKjieoxHAayK) nocjiCAOBaxejibHOCXb, yKasaHHyio b 
riocjie^oBaxejibHOCXH cooxBexcxByex nacxH nocjicAOBaxenbHocxH, Koxopan 

KOMnjieMCHxapHa nocjiewsaxejibHOcxH M87049, HMCiomeHCH b 6a3e aaaHbix GenBank h 
BKiifonaex HSBecxHyio npeAnojiaracMyio oxKpbixyK) paMKy CHHXbiBanHH fl38 (HyKjieoxHAbi c 
61959 no 61543 b nocjie^OBaxejibHOCXM M-87049), 4)yHKUHH KOxopoH HeH3BecxHa, h 
Koxopa^i pacnojiOyKena Ha xpoMOcoMe E.coli b pafioHe 86,8 MHHyxbi Kapxbi, a xaK^e 201 



HyKjieoTMjEi npoKCHMajibHee fl38. Heo6xo^HMo oTMCTHTb, hto OTKpbiTaa paMKa 
cMMTbiBaHMJi fl38 TOJibKO CO 160 5'-4)jiaHKHpyK)mHMH HyKjieoTHAaMH He o6ecne4HBaeT 
ycTOHHHBOCTH K L-TOMOcepHHy . OKasajiocb TaK>Ke, HTO yKaaaHHaa nocjienoBaTejibHOCxb 
Bbiuie fl38 He coziep>KHT CTon-KOAOHa b paMKC fl38. KpoMe Toro, o^iHOMy h3 ATG ko^ohob 
B 3TOH nocjie^iOBaTejibHocTH npeAuiecTByer ynacTOK CBHSbiBaHHfl c pM6ocoMaMH (SD- 
nocjieAOBarejibHOCTb, nyKjieoTHMbi c 62171 no 62166 b M87049). Sxa yAJinHHenaH 
OTKpbiTaH paMKa CMHTbiBaHUJi (HyKjieoTM^bi 62160-61546) m npejiCTaBjiHer co6oh 
CTpyKTypHbiH rcH rhtB. 

FeH rhtB nojiynanDT jih6o nyxeivi HH4)HUHpoBaHHfl jiHsorewHoro no Mucts luraMMa 
E.coli jiHsaTOM (j)a3MH;ibi mhhhMu d50005, KaK 3to onucaHO FpoHCMaHOM c coaBT. 
(Groisman et al. J. Bacteriol., 158, 357-364, 1986) c nocjie^iyiomeM BbmejieHUM n;ia3MHAHOH 

/IJiK H3 KOJIOHHH, BbipOCUIHX Ha MHHHMaJIbHOH Cpe^lC, COAep>KameH 40 MKr\MJl KaHaMMl^MHa 

M 10 Mr\Mji L-roMOcepHHa, jih6o h3 xpoMOCOMbi E.coli nyreM rM6pH;iH3aaHH kojtohhh, mjih 
c noMombK) nojinMepa3HOM ueoHOH peaKUHH (rOJP) (White et al.. Trends Genet., 5, ,185, 
1989), Hcnojibsyn ojiHroHyKJieoTOACbi), HMeioiune nocjie^oBaxejibHocTb. cooTBercTByfomyK) 
ynacTKy b panone 86 MHHyrbi xpoMOcoMbi E.coli. 

JJpyroH nojuxojx npe^nojiaraeT CHHres ojinroHyKJieoTiiaa Ha ocnoBe 
nocjieAOBarejibHOCTH X»3. Hcnojibsya ojiHroHyKjieoxH^ibi, HMeioiUHe nocjiei^OBaxejibHOCxb, 
cooTBexcxBytoinNTo ynacTKy AHK, Koxopbin pacnojio^eH npoKCHMajibHee nyKjieoTHZia 
No. 557, H ynacxKy JJtiK, Koxopbin pacnojio^en ziHCxajibnee nyKJieoxTOa No. 1171 b 
nocjiejioBaxejibHocTH JVk 3 b KanecxBe npafiMepoB ^jia mjP, mo>kho aMnjTH4)HUHpoBaTb 
Bcio KOAHpyiomyK) o6jiacTb. 

CnHxes o.nnroHyKjieoxHAOB ocymecxBJiHHDx o6biHHbiM mcxo^om, nanpHMep c 
noMoinbw (j)oc(j}oaMHAHXHoro Mexojia (cm. Tetrahedron Letters, 22, 1859, 1981), c 
Hcnojib30BaHHeM KOMMepnecKOro flHK-cHHTesaxopa (nanpuMep, JIHK CHHxesaxopa Moncm 
3 SOB, npon3Bo;iHMoro Applied Biosystems). ITLtP ocymecxBjiHtox c HcnojibSOBaHHCM 
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KOMMepnecKH ziocrynHbix annaparoB jxsin nUJP (HanpHMep, /tHK-repMouHKjiepa, Mo/iejib 
PG 2000, npoH3BOAHMoro KOMnaHHeK Takara Shuzo Co., Ltd) c npHMeHeHHCM Taq ^l,HK 
no;iHMepa3bi a cooTeercTSHH c mctozihkoh, onHcaHHOH nocTaemHKOivi 4)epMeHTa. 

FeH rhtC cooTBercTByeT yroMHeHHOfi, KaK 3to onwcaHO HH>Ke, nocjieziOBaTe;TbHOCTn 
ol28 (HyKjieoTHAbi No. 60860 - 61480 b nocjieziOBarejibHOCTH M87049, HMCHDmeHCH b 6a3e 
AaHHbix GenBank) KOTopan pacnojiOKCHa Ha ynacTKe xpoMOCOMbi, npHjiOKameM k reny 
rhtB. Ero nojiynafOT ojotHOBpeMeHHO c reHOM rhtB, KaK axo noKaaaHO b npMMcpe I, nyrcM 
HH(j)HUHpoBaHH5i jiH3oreHHoro HO Mucts uixaMMa Exoli jiHsaxoM 4)a3MHiibi mhhhMu 
d50005, KBK 3T0 onHcaHO Bbime, c nocjieAyfounHM BbiaejieHHeM njiasMH^iHOH j^HK h3 
KOJiOHHH, BbipocujHx Ha MHHHMajibHOH cpe^e, coAep^KamcH 40 MKr/MJi KanaMHUHHa h 50 
Mr/MJT TpeoHHHa. flpyroH nojixoji npcAnojiaraer chhtcs ojiHronyKJieoTHziOB Ha ochobc 
nocjieAOBaTejTbHOCTH JV^l onHcaHHbiM Bbiuie MeroziOM h HcnojibaoBaHHH hx jinn 
rH5pHAH3auHn HjiH B UUp. Hcnojib3yH ojinroHyKneoTHzibi, HMewuzHe nocjiexiOBarejibHOCTb, 
cooTBCTCTByiomyK) ynacTKy AHK, KoxopbiH pacnojioKCH npoKCHMajibHee HyKjieoxM^a 
No. 187, H ynacxKy ^flJlK, Koxopbifi pacnojio>KeH joiMCxajibHee nyKiieoxH^ia No.804 b 
nocjie^iOBaxejibHOCxH JV« 1 b KanecxBe npawMepOB nnn mjP, mo>kho aMnjin(j)HUHpoBaxb 
BCK) Ko;iHp\TomyK) oGjiacxb. 

JJJtiK. KOziMpyKDinaa 6eji0K RhtB no nacxo^imeMy H3o6pexeHHK), Mo^ex KO^iHpoBaxb 

6eJ10K RhtB BKJIIOHa^I ^leJieUHH, SaMCHbl, HHCepUHH HJIH iloSaBKH OJIHOH HJIH HeCKOJlbKHX 
aMHHOKHCJlOX B OJGIHOH HJIH HeCKOJTbKHX n03HUHHX, HC HapyiUaWIUHX HpH 3X0M Rh- 

aKXHBHOcxb oejiKa RhtB. Tohho xaK >Ke, AHl^^ KOAHpyiomaa 6eji0K RhtC no nacxoameMy 
H3o6pexeHHK), M0>Kex KOAHpoBaxb 6ejiOK RhtC BKJiioHaH aejieuHH, saMCHbi, HHcepuwH hjih 

JGloGaBKH OJIHOH HJIH HCCKOJlbKHX aMHHOKMCJTOX B O^IHOH HJTH HCCKOJlbKHX n03HUH5IX, HC 

HapymaiOLUHx npn 3xom Rt-aKxwBHocxb 6ejiKa RhtC. 

flHK, K0jiHpyK)ina5i no cymecxsy xox 6ejiOK, hxo h RhtB, hjih xox 6ejiOK mxo h 
RhtC, onHcaHHbie sbiiiie, Mo>Kex 6bixb nojiynena, nanpHMep, njxeM Mo;[iH(|)HKauHH 



HyKJieoTH^HOH nocjieztOBare/ifaHocTH, b nacTHocTH npH noMOinH caHT-HanpaBjieHHoro 
Myrarenesa, xaK hto own hjim 6ojiee aMiiHOKHCJiOTHbiH ocraroK Qyjx^r ACiieTHpoBaH, 
saMCHCH, BcraBjieH ana ;ao6aB;ieH. AHK, MOziHcj)HUHpoBaHHa5i onHcaHHbiM sbiuje cnoco5oM, 
Mo>KeT 6brTb nojiywcHa H3BecTHbiMH MexoAaMH c noMOiubK) MyrauHOHHbix BOszieHCTBHH. 
MyrauHOHHaH o6pa6oTKa sKjifOMaex Mero^bi o5pa6oTKM OTK, KOj^HpyiomeH 6ejioK RhtB 
HjiH 6ejiOK RhtC, in vitro, nanpHMcp, npH noMOuzH rH^poKCHJiaMHHa, msih Mero/Zbi 
o6pa5oTKH MHKpoopraHH3Ma, B KacTHOCTH, GafcrepHH, npHHa^Jie^amHx k po^y Escherichia 
H HecymHx /3fiK, KOAHpyK)myK) 6ejiOK RhtB hjih 6ejiOK RhtC, VO oGjiyneHHeM mjiw 
MyrareHHbiMH areHxaMH, raKHMH KaK N-MeTHJi-N'-HHTpo-N-HHTpo3oryaHH^HH (HT) hjih 
asoTHCTan KHCJiora, Koropbie oGbiHHo HcnojibsyercH nm HHziyKUHH MyrauHH. 

AHK, KOiinpyfomyK) yKaaaHHbie BapHaHXbi 6ejiKa RhtB hjih RhtC, oxGnpaiOT nyrcM 
3KcnpeccHH njia3MH;iH0H JJ}{K, Hecymen renbi rhtC hjth rhtB h no^BeprnyroH in vitro 
MyrareHHOMy BOSAeHCTBHio, KaK onHcaHO Bbiuie, e cooTBeTcxByiomHx KjiexKax c 
nocjieziyK>mHM onpe^ejieHHCM mx ycxoHHHBOcxH k L-xpeoHHHy hjih L-roMOcepHny h 
ox5opoM ZtHK, Koxopan odecnewHBaex 3xy ycxoHHHBOcxb. HsoGpexenHe oxhochxoi xaK>Ke k 
BapnanxaM 6ejiKa RhtC, Koxopwe BCxpenaicxcH b pasHbix BH^ax, uixaMMax h BapHanxax 
DaKxepHH pona Escherichia h oGycjioejieHbi npHpojiHbiM pa3HOo5pa3HeM. JJf^. 
KozinpyfoiUHC 3XH Bapnanxbi, h rndpHjaHsyfOXcn b ^ccxkhx ycjiOBHHx c A^K, HMefomen 
HyKJieoxH£(HyK) nocjie^OBaxejibHOCxb ox nyKjieoxHjaa 187 no 804 HyKjieoxH^ b 
nocjiezioBaxejibHOCXH JSTs 1 . 

AHajTorHHHbiM o6pa30M, H3o6pexeHHe oxhochxch xaK>Ke k BapuanxaM 6ejiKa RhtB, 
Koxopbie BCxpenaioxcH b paanbix bhabx, uixaMMax h BapnaHxax GaKxepHH pozia Escherichia h 
oGycjioBjieHbi npnpojiiHbiM pa3HOo6pa3HeM. ilHK, KOj^Hpyfomne 3xh Bapwanxbi, h 
rH6pHAH3yK)xcH B >KecxKHX ycjiOBMHX c flHK, HMeiomeH nyKJieoxHxiHyK) 
nocjienoBaxejibHOCxb ox HyKJieoxH^a 557 no 1171 HyKjieoxHji b nocjieiiOBaxejibHOCXH >fe3, 
TepMHH «>KecxKHe ycjiOBHH» osHanaex SAecb ycjiOBH^i, npu Koxopbix xaK HasbisaeMa^i 
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cneuM4)HMecKaH raGpHziHsauHM npoHcxoAMT, a HecneuH^^HHecKa^i He npoHCxoAHT. Tpy^Ho 

HCTKO Bbipa3HTb 3TH yCJlOBHJl C nOMOUlbK) KaKHX-TO UH(})pOBbiX 3HaHeHHM, O^HaKO 

HanpMMcp, >KecTKHe ycjiosHa BKJitOHatoT ycjiOBHH, npH KOTOpbix /IHK, HMeKDmne BbicoKyK) 
roMO/iorHK), HanpHMep, we Menee 70% roMOJiorwH no OTHOuieHHK) Jipyr k >3pyry - 
raGpHAHsyiOTCH, a JQtHK, nMCiomHe roMOJiorHio HH>Ke yKaaaHHOH - Her. 

B HacToameM HsoGpereHHH paccMarpHBaKDr 6aKTepHH, npHHaAJie>KamHe k po^y 
Escherichia, npe^icraBJieHMbie 3;iecb E.coli, y Koropbix Rt aicrHBHOCTb noBwuieHa. Kpoivre 
Toro, HacTOHLuee HSoSpereHMe BKjifOHaex GaKxepHH E. coli, y KOTopbix TaK>Ke noBbiiueHa Rh- 

aKTHBHOCTb. 

nOBblUieHHe Rt-aKTHBHOCTH npOHCXOZlHT, HanpHMep, 3a CHCT aMnJIH4)HKaUHH HHCJia 

KonHH CTpyKTypHoro rcHa rhtC b KjiexKax npH TpaHc4)opMauHH hx peKOM6HHaHTHOH JJJriK, 
B KOTOpyK) BKjiiOHeH (})parMeHT, coiiep>KamHH cTpytcrypHbiH rcH rhtC, KoxiHpytoinHH Scjiok 
RhtC, jiHrHpOBaHHbiH c npOMOTopHOw nocjieAOBarejTbHOCTbK), Koropaa 34)4)eKTMBHO 
(j)yHKUHOHHpyeT b 6aKTepH5ix pojaa Escherichia. Rt-aKTHBHOCxb MO^Ker 5biTb TaK>Ke 
noBbiuiCHa B pesyjibxaTe saMeHbi npoMoropHOH nocjicAOBaTenbHOCTH rena rhtC wa 
xpoMocoMe npoMOTopHofi noc-neAOBaTejibHOCTbK), KOTopan 6o;iee 3(j)(})eKTHBH0 
(jjyHKUHOHHpyer b 6aKTepH5ix pozia Escherichia. 

nOBblUieHHe Rh-aKTHBHOCTH npOHCXO^HT, HanpHMCp, 3a CHCT aMnJlHCj)HKaUHH HHCJia 

KonHH crpyicrypHoro rena rhtB b KjiexKax npw TpaHC(|)opMauHH mx peKOM6HHaHTHOH /IJiK, 
b KOTopyK) BKJiiOHeH ^^parMeHT, co^iep^aiUHfl CTpyioypHbiH reH rhtB, KoziHpyiOLUHH 6ejiOK 

RhtB, JlHrHpOBaHHblH C npOMOXOpHOH nOCJie;iOBaTeJlbHOCTbK), KOTOpa5l 34)(i)eKTHBHO 

4)yHKUHOHHpyeT B 6aKTepHHx poM Echerichia, Rh-aicrHBHOCTb MO>KeT 6biTb raK^e 
noBbiujeHa b pe3yjTbTaTe 3aMeHbi npoMoropHOM nocjie^OBarejibHocTH rcHa rhtB m 
xpoMocoMe npoMOTopHOH nocjieztoBaxejibHocTbK), Koxopaa Gojiee 34)^eKXHBHO 
(|)yHKUHOHHpyex b 5aKxepHHx poaa Escherichia. 
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AMnjin4)HKauHH MHCJia KonMH CTpyKTypHoro rena rhtC, hjih cxpyKTypHOro reHa rhtB b 
KjiexKax Mo>KeT 5biTb ocymecTBJieHa xaK^e nyreivi BBexiemiH MyjibTHKonHHHoro BCKTopa, 
KOTopbiH HeceT CTpym-ypHbiH reH rhtC hjih crpyKrypHbiH rcH rhtB, b kjictkh 6aKTepHH, 
npHHa/iJie>KamHx k po;iy Escherichia. B nacTHOCTH, hhcjto KonHH Mo>KeT 5biTb yBejiMHCHO 
nyrcM BBezieHHH njiasMHAbi, 4>ara hjih xpaHcnoaoHa (Berg, D.E. and Berg, CM., 
Bio/Technol,, 1, 417, 1983), co;iep>KaLUHx crpyKrypHbiH rcH rhtC hjih CTpyKxypHbiH reH 
rhtB, B KjicTKH GatcrepHH, npHHaAJie>KainHx k pony Escherichia. MyjibTHKonnftHbie BeKTOpa 
Moryr npeziCTaBjieHbi njTa3MH;iHbiMH BeicropaMH, raKHMH Kax pBR322, pMWllS, pUC19 

HJIH n0Z106HbIMH, HJIH (J)arOBblMH BCKTOpaMH, XaKHMM KRK X 1059, k BF 101, ml3MP9 HJIH 

nozio5HbiMH. TpancnosoHbi Moryx Sbixb npewTaajieHbi ^aroM Mu, xpancnosoHaMH TnlO, 
Tn5 HJIH noiio6HbiMH. BBC^eHHe /XHTC b 6aKxepHH, npHHaAiie>KainHe k pony Escherichia, 
MO^ex 6bixb ocymecxBjieHO, aanpHiviep, c noMombK) uerona MoppHCona (Methods in 
Enzymology., 68, 326, 1979) hjih Mexojia, b KoxopoM peuHnHenxHbie kjicxkh 5aKxepHH 
noABepraiox BosaeficxBHJi xjiopHCxoro KajibUHH ajih yBejiHHeHHH hx npoHHuacMocxH no 
oxHOuieHHK) K flHK (Mandel and Higa, J. Mol. Biol., 53, 159, 1970) hjih zipyrHMH 
noAo6HbiMH MexonaMH. 

Oonapy/KeHHyK) CB>i3b MCTKny noBbimeHHeM Rt-aKXHBHocxH, a xaK>Ke OAHOBpeMennbiM 
noBbiineHHeM Rt-aKXHBHOCXH m Rh-aicxHBHOcxH h cnocoGnocxbfo 6aKxepHH poixa 
Escherichia ysejinnHBaxb npoj^yKUHK) L-aMHHOKHCJiox H3o6pexaxejiH Hcnojibsyiox ziJi^ 
nojiyneHH^i mxaMMOB, oGjia/^aiomnx noBbiuieHHOH npoziyKXHBHOCxbK) aMHHOKHCjiox. Flpn 
3X0M B03M0>KHbi ziBa BapnaHxa: 

1. ripHSHaK nOBblUieHHOH Rt-aKXHBHOCXH, HJIH OOTOBpeMeHHO nOBblllieHHOH Rt- 
aKXHBHOCXH H Rh aKXHBHOcxH, BBOziHx B luxaMMbi, y^e cnoco5Hbie npoj^yunpoBaxb 
>KejiaeMbie aMHHOKHCjioxbi. 

2. CnocooHOcxb k npo^iyKUHH aMHHOKHCjiox npHjEiaexcH uixaMMaM, y Koxopbix noBbitueHa. 

Rt-aKXHBHOCXb HJIH OJ^HOBpeMeHHO nOBblUieHbl Rt-aKXHBHOCXb H Rh-aK*XHBHOCXb. 
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CKOHcrpyHpoBaHHbie Ha ocHOse aMnjiH(})HKauMH ^parivieHTa AHK rhtC luraMM E. coli 
MG442/pRhtC - npo>ayueHT roMOcepHHa, inraMM E. coli MG442/pVIC40, pRhtC - 
npo;iyueHT jpeoHHHa h uiraMMbi E. coli NZlO/pRhtBC h E. coli NZlO/pRhtB, pRhtC - 
npo;iyueHTbi roMocepHHa, sajinHa h iicHUHHa cnoco6Hbi k noBbiuieHHOH npoziyKUHH 
yKasaHHbix aMHHOKMCJioT no cpaeHeHHto co uiraMMaMw, He co^ep^ainHMH 
aMnjiH(j)HUHpoBaHHoro 4)parMeHTa JIHK rhtC. 

HoBbie lUTaMMbi iienoHMpoBanbi bo BcepoccHHCKOH KOJiJieKunH npMbiiujieHHwx 
MHKpoopraHH3MOB. UlraMM E. coli MG442/pRhtC /zenoHMpoBan nojx HOMCpOM BKITM B- 
7700; uiraMM E. coli MG442/pVIC40, pRhtC AenoHHpoBaH noji HOMepoM BKITM B-7680; 
iiiraMM E. coli NZlO/pRhtB, pRhtC AenoHnpoBan no^ HOMcpoM BKITM B-7681 h uixaMM E. 
coli NZlO/pRhtBC jienoHHpoBaH uon noMepoM BKITM B-7682 

UixaMM E. coli MG442/pRhtC (BKITM B-7700) HMcer cjTe;iyK)mHe KyjibTypajibHO- 

MOp(j)OJIOrHHeCKHe H 5HOXMMHMeCKHe npH3HaKH. 

Mop4)OJiorHH KJieroK. FpaMOTpHuaTejibHbie cjia6onoABH>KHbie naJiOHKH c saKpyrjicHHbiMH 

KOHUaMH, 1,5-2,0 MKM B ^JlHHy. 

KyjibTvpajTbHbie npM3HaKH. 

M^ico-nenTOHHbifi arap. Hepes 24 naca pocra npH 37 C o6pa3yeT Kpyrjibie 6ejiOBaTbie 
nojiynpoapaHHbie kojiohhh ziHaMerpoM 1,5 - 3,0 mm; noeepxHOCTb kojiohhh rjiaAKaH, Kpan 
poBHbie HiiH cjierKa BOJiHHCTbie, uenxp kojiohhh hphhoahot, cxpyKxypa onHopoAHan, 
KOHCHCXCHUHM nacxoo6pa3HaH, jierKO 3MyjibrMpyexca. 

Arap JlypH^i. Mepes 24 h pocxa npn 37" C o6pa3yex kojiohhh oSpaayex SejioBaxbie 
nojiynpo3paHHbie kojiohhh AnaMCxpoM 1,5 - 2,5 mm; nosepxHocxb kojiohhh rjiaAKan, Kpan 
pOBHbie, cxpyKx^pa o^HopoAHaa, KOHCHCxenuHJi nacxooGpasnan, jierKO svtyjibrHpyexcH. 
ArapH30BaHHa5i Cpciia AaaMca. 

Hepe3 40 - 48 H pocxa npH 37' C o6pa3yex kojiohhh ^naMexpoM 0,5 - 1,5 mm; cepOBaxo- 
6ejibie nojiynp03paHHbie, cjierKa BbinyKjibie c 6jiecxsmeM noBepxnocxbio. B npncyxcxsHH L- 
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H30JieHUHHa (0,1-0,5 r/ji) pocr CTHMyjinpyeTCK h aHajiorHMHbie kojiohhh o6pa3yK)TCH Hepes 
18-20M. 

PocT B MHCO-nenxoHHOM 6y;ibOHe. Floc/ie 24 m pocra - cHJibHoe pasHOMepHoe noMyTHCHHe, 
xapaKxepHbiH sanax. 

<I>H3MO.nOrO-6HOXHMHHeCKMe npH3HaKH. 

PocT no yKOJiy b MHCO-nenxoHHOM arape. XopomwH pocr no aceMy yKOJiy. MuKpoopranHSM 
flBjiHerc^i 4)aKyjibTaTHBHbiM aHa3po6oM. 
l^ejiaTHHy He pa3>KH>KaeT. 

PocT Ha MonoKe xpoiiiHH c KoaryjiHUHCH MOJioKa. 
Hhaoji He o6pa3yeT. 

OTHOuieHHC K xeMnepaType. Pacrer na MKco-nenTOHHOM 6yjib0He npn jeMnepaxypax 20 - 
42" C. OoTHMajibHOH TeMneparypoH xinyi pocra HEjiHercH xeMneparypa 33- 37" C. 
OxHoiucHHe K pH cpezibi. Pacxex na cpejxax c pH ox 6,0 ao 8,0. OnxHMajibHoe SHaneHHe 
pH - 7,2. 

OxHOuieHHe k wcxoHHHKaM yrjiepozia. Xopouio pacxex Ha rjiiOKOse, 4)pyKxo3e, jiaKxose, 
MaHH03e, rajiaKX03e, KCHji03e, rjiHuepHHc, MaHHHxe c oSpasoBaHHeM KHcnoxbi h ra3a. 
OxHOuieHHc K HcxoHHHKaM a30xa. YcBawBaex a30x b ^opMe aMMOHHH, nnxpaxoB, a xaK^Kc 
a3ox HeKoropbix opraHHHCCKHX coeAHHeHHH. 

yCXOHHHB K aMnHUHJlJlHHy. 

CoAep>KaHHe njia3MM. Kjicxkh coAep^ax MHoroKonHHHyK) rH5pHjiHyK> nna3MHjxy 
pRhtC, HccymyK) ran rhtC, cooGmatomnH KjiexxaM ycxoHHHBOCXb k L-xpeoHHHy (50 mf/mji) 

H AexepMHHaHX yCXOHHHBOCXH K aMnHUHJIJIHHy. 

lUxaMM E. coli MG442/pVIC40, pRhtC (BKITM B-7680) HMeex xe >Ke Ky;ibxypajibHO- 
MOp4)ojiorHHecKMe h 5HOXHMHMecKHe npH3HaKH Hxo H uixaMM BKFIM B-7700 (MG442/ 
pRhtC), 3a HCKjifoneHHCM xoro, hxo oh napmy c njiaaMH^OH pRhtC coacp^khx 
MHoroKonHHHyK) raGpHAHyK) njiasMH^y pVIC40, necymyK) renbi xpeoHiiHOBoro onepoaa h 
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^leTepMHHaHT yctohkhbocth k cTpenroMHUHHy. UlraMM yctohhhb k aMnHUHjijiMHy h 
CTpenTOMHUHHy. 

UlTaMM E. coli NZlO/pRhtB, pRhtC (BKITM B-7681) HMeer re >Ke KyjibxypajibHO- 
Mop4)OjiorHHecKHe h GHoxHMHHecKne npH3HaKH 4TO H luxaMM BKITM B-7700 (MG442, 
pRhtC), 3a HCKJiK)HeHHeM Toro, mto oh Hy^j^aeTCH pocTa b L-TpeoHWHe (0,1-5 mt/mji) , 
pocT ero He CTHMyjiHpyerc^i L-H3o;ieHUHHOM, m oh coziep>KMT MHoroKonwHHyK) njiasMw/iy 
pRhtB HecymyK) ren rhtB, cooGmatoinHii KjiexKaM ycTOHHHBOCTb k L-roMocepHHy (10 

MF/mji) H J^eTepMHHaHT yCTOHHHBOCTH K KanaMMUHHy. LUjaMM yCTOHHHB K KanaMHUHHy H 

aMnHUHHJiHHy. 

UlraMM E. coli NZlO/pRhtBC (BKIIM B-7682) HMeex re >Ke KyjibrypajibHo- 
Mop(j)OJiorHHecKHe h 5HOXHMHHecKHe npH3HaKH HTO H uiTaivfM BKITM B-7681 (NZlO/pRhtB, 
pRhtC), 3a HCKJiK)HeHHeM roro, mto oh coAep>KHT MHoroKonHHHyK) njia3MHAy pRhtBC 
Hecymyfo oziHOBpeMCHHO renbi rhtB h rhtC, a TaK>Ke AerepMHHaHT ycTOHHHBOc™ k 

aMnHUHJlJlHHy. lIlTaMM yCTOHHHB K aMnHqHJlJlHHy. 

Cnoco5 noJiyneHMH aMHHOKMCJiOT KyjibTHEHpoBaHweM uiraMMOB-npoziyueHTOB 
ocymecTBJiHioT cnenyiomuM o6pa30M. 

AMHHOKHCiiory nojiynaiOT nyrcM KyjibTHEMpoBaHH^i GaKrepiiH, y Koxopbix Rt 
aKTHBHOCTb, Hsiw oAHOBpeMCHHo Rt-aKTHBHOCTb H Rh-aKTHBHocTb noBbiuieHbi, HanpwMep, 
nyreM aMnjiH(})HKauHH wHCjia koohh rcHa rhtC hjih rhtB, KaK onHcano Bbime, h KOTopbie 

06jTaAaK)T CnOCOGnOCTbEO K npOZiyKUHH aMHHOKHCJlOTbl npH KyjlbXHBHpOBaHHH HX B 

KyjibTypajibHOH cpe^e, r^e npoHcxo^HT HaKonjienHe aMWHOKHCJio™, c nocsiejxyiomcM 

Bbl^ieJlCHHeM 3T0H aMHHOKHC/lOTbl H3 CpC/lbl (KyjlbTypaJlbHOH >KHAK0CTH). AMMHOKMCJlOra 

npe^CTaBjieHa npeHMymecTBCHHo L-roMOcepHHOM, L- rpeoHWHOM, L a.iaHHHOM, L-BajiHHOM 
h;ih L-jieHUHHOM. B cooTBercrsHH c HacroHinHM H3o6peTeHHeM, KyjibTHBHpoBaHne 
6aicTepHH, npHHaAJie>KaiHHX k po^y Escherichia, BbiAejiCHne h ohhctky aMMHOKHCJioxbi 113 

KyjIbXypajlbHOH >KMZrKOCTH OCymeCTBJIHlOT H3BeCTHbIMH MerOJXdUH. Jlim KyjIbTHBHpOBaHMH 
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HcnojTb3yioT CHHTeTHHecKyK) h;ih HarypajibHyK) cpe;iy. TaKa>i cpezia BKjiiOHaeT hctohhhk 
yrjiepo^a, aaora, MHHepajibHbie cojth h HeoGxoAHMbie AoGasKH b KOjiHHecTBax, 
onTHMaJibHbix jxnn pocra h 6HOCHHTe3a. B KanecTBe HCTOHHHKa yrjiepo^ta HCnojibsyFOT 
pa3;iMHHbie yrjieBOAbi, raKwe KaK rjiK)K03a, caxapoaa, pasjiHHHbie opraHHHecKHe KHC/iOTbi. B 

3aBHCHMOCTH OT aCCMMMJlMpyjOlUHX CnOCo6HOCTeH MO>KHO npHMCHHTb COHpTbl, BKJlK)Ha5i 

3TaH0Ji HjiH rjiHuepoji. B KaHecTse HCTOHHHKa asoTa HcnojibsyFor aMMiiaK, pa3JiHHHbie cojth 
aMMOHHH, xaKHC KaK cyjib4)aT aMMOHHK, HJIH xipyrne a30TC0Aep:^amHe coeziHHeHHH, xaKwe 
KaK aMHHbi, a raK^Ke npHpo/iHbie hctohhhkh aaora, raKHe KaK nenrOH. rHzipojiHsax coeBbix 

606OB, HJIH rHHpOJlH3aT MHKpo6HblX KJieXOK. B KaHeCTBe MHHepaJlbHblX KOMnOHCHTOB 

HcnojTb3yK)TCH {}30c4)aT KajiH^i 0AH03aMeineHHbiH, cyjibijiar MarHe3HH, xjiopwcTbiH HarpHH, 
cyjib4)aT >KejTe3a, cyjib(})aT MapraHua, Kap6oHaT KajibUHH. KyjibTHBHpoBaHHe 
npeHMyuiecTBeHHO ocymecTBjiKioT b a3po6Hbix ycjiOBHKx, xaKHx KaK KyjibXHBHpoBaHHe Ha 
MCuiajiKe, HJIH c aapauHCH h nepeMeuuHBaHHCM Kyjibxypbi. TeMneparypa KyjibTHBHpoBaHHH - 
OT 30° 40" C, npeHMymecTBeHHO 30-38" C. pH Kyjibrypbi - 5-9, npeHMyuiecTBCHHO 6,5- 
7,2. pH KyjibT}'pbi ZIOBOA5IT jxo >KejTaeMbix 3HaHeHHH c noMombJO aviMOHH^i, Kap5oHaTa 

KaJIbUH5I, pa3JIHMHbIX KHCJIOT, OCHOBaHMH HJIH 5y(})epOB. KyjlbTHBHpOBaHHe OCymeCTBJI^lOT B 

TeneHHe 1-3 rhqu. Flocjie 3aBepLueHH5i KyjibTHBHpoBanHii BbmeneHHe aMHHOKMCJiOTbi 
ocymecTBjiHK)T nyreM yAajiCHHH TBcpzibix nacTHu, xaKHX KaK kjictkh, h3 cpe^bi c noMombK) 
ueHTpn4)yrHpoBaHHH hjih 4)HJibTpauHH nepes MeM6paHHbie 4>wJibTpbi c nocjieAyK)mHM 
Bbij[iejieHHeM h ohhctkoh uejieBon aMHHOKHCJioxbi c noMombK) HOHOo5MeHHMKa, 

4)paKUHOHHpOBaHH5I C nOMOUUbK) KOHUeHTpaUHH H KpHCTaJlJTH3aUHH. 

nepeneHb (J)Hryp. 

<I>Hr. 1. KjioHHpoBaHHe h H;ieHTH({)HKauH5i rena rhtB h rena rhtC 

Onr.Z. AMHHOKHCjioTHaH nocjieflOBaTejibHocTb 6ejiKa RhtC ( nocjie^oBaxejibHOCTb 
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OHr.3. HyKjieoTHiXHan nocjieziOBaTejibHocTb, co;iep>Kauia5i reH rhtB 
(nocjieAOBaxejibHOCTb No. 3) 

OHr.4. AMHHOKHCJiOTHaH nocjie^^OBaxejibHOCTb GejiKa RhtB (nocjieAOBaTenbHocTb 

M>4). 

OHr.5. CxpyKxypa njiasMH^ibi pFlhtB, Hecymefi reH rhtB. 
OHr.6. CxpyKTypa njia3MHAbi pRhtC, Hecymew reH rhtC. 
Our.?, CxpyKTypa njia3MH;ibi pRhtBC, Hecymew renw rhtB u rhtC. 

HacTOHuuee HSoGpereHHe 6ojiee KOHKperHO hojich^iiot HH>KecjieziyK)mHe npMMepbi. 

npHMep I. nojiyneHHe (})parMeHTOB /If-LK rhtB h rhtC 

3Tan 1. KjioHHpoBaHHe renoB, CBflsanHbix c ycroHHHBOcTbK) k L-xpeoHMHy h L- 
roMocepHHy, na ^asMujxG mhhhMu. 

FcHbi, CB^3aHHbie c ycToiiMHBocTbK) K L-TpeoHHHy H L-roMOcepHHy, KnoHHpyiOT in 
VIVO Ha 4)a3MHzie mhhh Mu (Groisman at al. J.BacterioL, 168, 357-364, 1986). B KanecTBe 
ZlOHopa HcnojibsyjOT uixaMM MG442, jiH3oreHH3HpoBaHHbiH Mu cts62. KjiexKH 3apa>KaK>x 
4)aroM mhhhMu dSOOS, HH^^yunpyHDx npo(})ar, nojiyMeHHbiM (j)arojiii3axoM HH^HUHpyiox 
KjiexKH mxaMMa BKnM-513 Mu cts62 (Hfr KIO metB) h Bbicesaiox Ha MHHHMajibHyio cpe^iy 

C MeXHOHHHOM (50 MKV/mJI), L-rOMOCepHHOM (10 Mr/MJl) H KaaaMHUHHOM (40 MKr/MJl) H 

KyjibXHBHpyKDx npH 30''C. H3 BwpocujHx Hcpes 48 nacoB kojiohhh Bbueji^iiox njia3MHAHyK) 
AHK, KOxopoH xpaHC(})opMHpyK)x UixaMM E. coli BKITM B-513 no cxanziapxHOH MexoAHKC. 
TpaHc4)opMaHXbi oxGupafox Ha nauiKax c L-arapoM h KaaaMHUHHOM (40 mkf/mji). H3 
xpaHC(})opMaHXOB, Koxopbie ycxoHHMBbi K L-roMOcepHHy, BbmenniOT njiasMH/iHyK) XtHK, 
KoxopyK) aHajiH3HpyK)x c noMombfo pecxpHKXHoro anajiHsa. H3 AOHOpnoro mxaMMa 6biJiH 
oxKjioHHpoBaHbi BCxaBKH (^parMCHXbi AHK), npHHa;iJie>KamHe k j^ByM pasHbiM o6jiacxHM 
xpoMocoMbi. TaKHM o6pa30M, Ha xpoMocoMe E. coli o6Hapy>KeHO, no KpaHHefl Mepe, usa 
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rena, KOTopbie npH aMnjTH4)HKaunH coo6maK)T KJierKaM E. coli ycTOHHHBOCTb k L- 
roMOcepHHy. Ozihh tmo BcraBOK co;iep>KHT rcH rhtA, o KOxopoM y>Ke coo6inajiocb 
(ABSTRACTS of 17th International Congress of Biochemistry and Molecular Biology in 
conjugation with 1997 Annual Meeting of the American Society for Biochemistry and 
Molecular Biology, San Francicco, California August 24-29, 1997). BropoH xwn BCxaBOK 
coAep>KHT (j)parMeHT SacII-SacII, coo6maK)mHH ycTOHHHBocxb k L-roMocepHHy h k L- 
TpeoHMHy, HjiH MHHHMajibHbiH (})parMeHT Mlul-Mlul AJTHHOH 0,8 kb, coo6maK)mHH 

yCTOHHHBOCTb TOJTbKO K L-rOMOCCpHHy {^HV. 1). 

3Tan 2: H;ieHTH{})HKauHH reHOB rhtB h rhtC. 

nojiyneHHbiH MluI-MIuI (})parMeHT ceKBeHHpytoT no zisyM uenHM no Merony CeHrepa 
(Sanger et al. Proc. Natl. Acad. Sci. USA, 74, 5463, 1977) h Bbi^CH^ioT, mto oh BKJiiOHaeT 
OTKpbiTyK) paMK-y cMHXbiBaHHJi fl38 (c 61959 no 61543 HyKjieoTHzi b nocjieAOBaxejibHocTH 
M87049, GenBank) h 201 HyKjieoxHA, pacnojiOHceHHbiH nepea hqh. BcxaeKa, coAep>KamaH 
OTKpbiryK) paMKy cHHTbmaHHK fl38 TOJibKO co 160 5'-4)jiaHKHpyK)mHMii HyKJieoTHAaMH hc 
o5ecneHHBaeT ycroHHHBocTH k L-roMocepHHy. VKaaaHHan nocjie/xoBaTejibHOCTb Bbiuie fl38 
He C0Aep>KHT CTon-KOAOHa b pawKe fl38. KpoMe roro, oziHOMy m ATG koziohob b 3toh 
nocjiej^oBarejibHocTH npej[iLiieCTByeT ynacroK cB5i3biBaHH5i c pH6ocoMaMH (SD- 
nocjiejioBaTejibHOCTb, HyKjieoxHzibi c 62171 no 62166 b M87049). 3Ta y;zjiHHHeHa« 
OTKpbixaH paMKa CMHTbiBaHWH (HyKjieoTH^ibi 62160-61546) npe^cTaBjiHer co5oh 
crpyKTypHbiM ren rhtB. Ko^npycMbiH hm 6ejiOK RhtB (<DHr.4.) MBJiHercH CHjibHO 
rHApo4)o5HbiM oejiKOM H coj[iep>KMT noTeHUHajibHbie TpancMCMGpaHHbie cerMeHTbi. 

rijiaaMMiia. coAep>Kama>i ren rhtB, coo6maeT KJiexKaM ycTOHHHBOCTb tojibko k 
BbicoKHM KOHueHTpauH>iM TOMocepHHa (Omf, 1 ). B To>Ke BpeMH c|)parMeHT flHK SacII-SacII, 

COoGmafOlUHH KJierKaM OJIHOBpeiweHHO yCTOHHHBOCTb K BblCOKIlM KOHUeHTpaUHHM 

roMocepwHa m rpeoHHHa, coflep>KHT BTopyK) HeH>aeHTH(j)HUHpoBaHHyK) OTKpbixyK) paMKy 
CHHTbiBaHHii, ol28. Cy6KJiOHHpoBaHHe ol28 na MHHHMajibHOM (j)parMeHTe ClaI-Eco47III 



17 

noKasbiBaer, kto njiaaMHM, Hecyiuan 3tot ren, cooGmaeT KJiexKaM ycTOHHHBOCTb TOjibKO k 
BbicoKHM (50 mp/mji) KOHueHTpauHHM L-TpcoHMHa (<J>nr. 1). Cy6KjiOHHpoBaHHbiH c|)parMeHT 
6biji ceKBeHHpOBaH h OKasajrocb, 4to oh co;iep>KHT /lonojiHUTejibHbiH HyKneoTHxt (G) b 
nojio>KeHHH Me>KXiy HyKjieoTHMMH 61213 h 61214 nocjie^ioBaTejibHOCTH M87049. 
/^o6aBJieHHe 3Toro HyKjieoxH^za k yKaaaHHOH nocjie/ioBaTejibHocTH ajiHMMHHpyeT cnBHV 
paMKH CHHTbieaHHH H yAJiHHHeT oTKpbiTyio paMKy CMHTbiBaHHH B HanpaBjieHHM 5'- 
())jiaHKHpyK)meH oGjiacTH no 60860 HyKJieoxH^ia, BKJifOHHTejibHo. 3tot HOBbiii rcH 
(HyKjieoTHjabi No. 60860-61480 b M87049) o6o3HaHeH KaK rhtC. 05a rcHa, rhtB h rhtC, 
KOnwpyioT oejiKH, roMOJiornHHbie rpaHcnopxepy, CBHsaHHOMy c rpaHcnoproM jimma m3 
KjieroK Corynbacterium glutamicum. 

IIpHMep 2 Bjthhhhc aMnjiH(j)HKauHH rcHa rhtB, hjih rena rhtC Ha npoztyKUHio L- 
roMOcepviHa. 

<1> KoHcrpyHpoBaHHe L-roMOcepHH-npo/xyunpyiomero uiraMMa E. coli NZ10/pAL4, 
pRhtB (BKmVI B-7658) h nojiyMeHHe L-roMOcepHHa c ero noMombfo. 

OparMCHT JjyiK rhtB KjioHHpyFOT b MHorOKonHHHbiH nnasMmHbm BCicrop plJK21 
(Vieira, Messing, Gene, 100, 189-194, 1991). B pesyjibTaxe noJiynafOT njiasMwjiy pRhtB 
(Ohp. 5). 

UlraMM E.coli NZIO, KOTopbiii hbuhctcji Leu' peBepraHTOM HSBecxHoro luxaMMa 
C600 (thrB, leuB) (Appleyard, Genetics., 39, 440-452, 1954), TpaHc4)opMHpyK)T nnasMujioH 
pAL4, KOTopan npeACxaBjiHer coGoh Beicrop pBR322, HecymwH rew thrA, KOAHpyiomHH 
acnapTOKHHaay-roMOcepHHzierHAporeHaay I. B pesyjibrare nojiyHaiOT iiixaMM E.coli 
NZ10/pAL4, cnoco6HbiH k npoAyKUHH L-roMOcepHHa. noOTMewMbiH uixaMM 
xpaHC(})opMHpyK)x njia3MHfl0M pRhtB hjih aeKxopoM pUK21 h b pesyjtbxaxe nojiynaiox 
iiJxaMMbi E. coli NZ10/pAL4, pRhtB (BKIIM 6-7658) h E. coli NZ10/pAL4, pUK21 (BKHM 
B-7661). LUxaMM E. coli NZ10/pAL4, pRhtB coo6maex KJiexKEM ycxoHHHsocxb k BbicoKofi 



KOHueHTpauHH roMocepHHa (10 mt/mji), k KOTopoM uiTaMM E. coli NZ10/pAL4, pUK21 
ocraeTca HyBCTBiiTeJibHbiM. Ka>K;ibiri 113 noJiyMeHHbix luxaMMOB KyjibTHBupynDT npw 37 C b 
TeneHHe 18 nacoB b 5yjibOHe LB (Mnjijiep, JItk, 3KcnepHMeHTb[ b MOJieKyjiapHOM reHexuKe. 
MocKBa ''Mhp'\ 1976. CTp.395) co/iep>KameM 50 Mr/n KaHaMHUHHa h 100 mp/mji 
aMnHUHjTHHa. Flo 0.3 mji nojiyneHHOH KyjibxypajibHOH >kh;ikoctw bhocht b 3 mjt 
(jaepMeHxauHOHHOH cpezibi, HMetomeH cocraB, yKasaHHbiH HH>Ke, h co;iep>KaLueH 50 mp/mji 
KaHaMHUHHa h 100 mp/mji aMnHUHJinna, cojXQp:>KauxeiicH b npo6HpKax 20 x 200 mm, h 
KyjibTHBHpyiOT npH 37 C 46 nacoB na pOTopnoH KanajiKC. 

CocxaB (})epMeHTaaHOHHOH cpe^bi (r/ji): 

FjiFOKO^a 80 

(NH4)2S04 22 

K2HPO4 2 

NaCl 0.8 

MgSOa X 7H2O 0.8 

FeS04 X 7H2O 0.02 

MnS04 X 5H2O 0.02 
TnaMHH HCl 0,0002 

/IpO>K>KeBOH BKCTpaKT 1,0 

CaCO; 30 (Ao6aBJi5iK)T nocjie crepHJiHsauHH) 



Ta6jiHua 1 



IIlTaMM E. coli 


OD56() 


HaKonjiCHHe roMOcepiiHa (r/ji) 


NZ10/pAL4, pUK21 


14.3 


3,3 


NZ 1 0/pAL4. pRhtB 


15.6 


6,4 



riocjie KyjibTMBHpoBaHH>! onpeziejiHK)T kojimhcctbo HaKonHBUjeFOC5i B cpene L- 
roMocepHHa w onTHMecKyK) nnoTHOCTb KyjibxypaJibHOH >KHj5K0CTM npn 560 hm H3BecTHbiMH 
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MCTOMMH. KaK noKaaaHO b Ta6ji. I., luraMM NZ10/pAL4, pRhtB HaKanjiHBaer L- 
roMOcepHH B 5ojibUjeM KOJinwecTBe, HeM uiraMM NZ]0/pAL4, pUK2I, b KOTopoM hhcjto 
KonHH rcHa rhtB we yBejiMHCHo. 

<2> KoHcrpyHpoBaHMe L-roMocepHH-npo/iyuHpyioinero mraMivia E. coli MG442, 
pRhtC (BKriM B-7700) h nojiyMeHne L-roMOcepHHa c ero noMombio. 

OparMeHT AHK rhtC KJiOHnpyioT b MHoroKoniiHHbiR njia3MHziHbiH Beicrop pUC21 
(Vieira, Messing, Gene, 100, 189-194, 1991). B pesyjibxaxe nojiynaioT njiasMii^y pRhtC 
(Ohf. 6). 

HsBecTHbiH lUTaMM E.coli IS4G442 (FycaTHHep h jxp., 1978, FeHerMKa, 14, 947-956) 
TpaHC(j)opMHpyK)T njia3MHzioH pRhtC hjih BCKTOpOM pUC21 H B pesyjibTaxe nojiynaiOT 
ujTaMMbi E. coli MG442/pRhtC (BKOM B-7700) h E. coli MG442/pUC21. UiraMM E. coli 
MG442/pRhtC oojiaziaeT ycTOHMHBOCTbio k BbicoKOH KOHueHTpauHn xpeoHMHa (SOmf/mji), k 
KOTopoH UiraMM E. coli MG442/pUC21 ocTaercH HyBCTBHxejibHbiM. 

Ka>KHbiH H3 nojiyHCHMbix TaKHM o6pa30M lUTaMMOB KyjibTHBMpytOT npH 37"C 18 
HacoB B LB oyjibOHC c 100 mf/ji aMnnuHJiJiMHa. 3aTeM no 0.3 mji nojiyHeHHOH 
KyjibxypaJibHOH vkhakocth bhocht b npoGHpKH 20 x 200mm c 3 mji (})epMeHTaaHOHHOH 
cpezibi, oniicaHHOH Bbime, co;iep>KameH 100 mv/ji aMnHUHJijiHHa, h KVjibTMBHpoBajiH npn 
37C 72 naca Ha poTopHOH KanajiKe. flocjie KyjibTHBHpoBaHra KOJiHHecTBO HaKonjiCHHOro b 
cpezie L-roMOcepHHa, a TaK>Ke onTH^ecKyK) njiOTHOcxb Ky/ibTypajibHOu >khzikocth npH 560 
HM HSMepatoT H3BecTHbiMH MexoAaMH. Pesyjibxaxbi npezicxaBjieHbi BxaD.a.2. 

KaK noKasaHo b xa6;i. 2, iiixaMM MG442 nocjie BBcneuMH b Hero njiasMH^bi pRhtC h3 
npoAyueHxa xpeoHHHa npeBpainaexca b npoAyuenx roMOcepHHa n HaKanjiHsaex axoTi 
aMHHOKHCJioxbi oojibLue, HCM LUxaMM MG442/pUC21, b KoxopoM HHC.io KOHHH reHa rhtC 
He yBejTHHeHo. 
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Ta5jiHua 2 



LLIraMM E. coli 




HaKonjiCHHC L-roMOcepHHa (r/.n) 


MG422/pUC2 1 


9.7 


<0.1 


MG422/pRhtC 


15.2 


9.5 



ripHMep 3. BjiH^Hne aMn;iH4)HKaixMn rena rhtB hjih reua rhtC Ha npoAyKUHio L- 
TpeoHvma. 

<l> KoHCTpynpoBaHHe uiraiviMa- npo^iyueHxa L-rpeoHMHa E. coli MG442/pVIC40, 
pRhtB (BKITM B-7660) h nojiyHCHVie L-rpeoHMHa c ero noMomtK). 

JJji^ nojiyneHMH HOBoro mraMMa-npo^yueHTa L-rpeoHMHa E. coli MG442/pVIC40, 
pRhtB B KanecTBe peuHnHCHTa McnojibsyFOT uixaMM E. coli MG442 (cm ripMMep 2). 3tot 
uixaMM TpaHc4)opMHpyK)T H3BecTH0H njia3MHziOH pVlC40 (naxeHT CIUA 5,175, 107, 1992). 
TpaHc4)opMaHTbi orGHpaiOT Ha MaiUKax c LB arapoM, conep>KameM 100 ur/n 
CTpenroMHUHHa h nojiynaiOT uiraMM MG442/pVIC40. UlTaMM MG442/pVlC40 
TpaHCc{)OpMHpyK)T njia3MHziaMH pRhtB hjih plJK21 m nojiynaiOT lUTaMMbi MG442/pVIC40. 
pRhtB (BKETM B-7660) h MG442/pVIC40, pUK21 (BKIIM B- 7663).. IIJTaMM E.coli 
MG442/pVIC40, pRhtB o6jiaziaeT ycTOHHHBOCTbio k bbicokoh KOHueHipauHH rOMOcepnHa 
(IOmf/mji) k KOTopoH UlTaMM E. coH MG442/pUC21 ocTaeroi nyBCTBHTejibHbiM. 

KavKabiM n3 3tmx uiraMMOB KyjTbTHBHpyiOT npH 37"C 18 nacoB b LB 6yjTbOHe KaK b 
npuMepe 2 c 50 mt/ji KanaMnuHHa h 100 mt/ji CTpenTOMHUHna. SaxeM 0,3 mji noJiyHeHHofi 
KyjibTvpajibHon /Khz^kocth bhockt b npo6HpKH 20 x 200 mm c 3 m.i (j)epMeHTauHOHHori 
cpezibi. oniicaHHOH b npHMcpe 2, coxiep>KameH 50 mf/ji KanaMHUHHa h 100 Nir/.i 
CTpenTOMHUHHa. H KyjTbTHBHpyK)T npH 37"C 46 HacoB Ha poropHOH KanajiKe. Flocne 

KyjlbTHBHpOBaHHH KOJTHHeCTBO HaKOnHBUiePOCH 8 CpejXe L-TpeOHHHa H OnTHHeCkyFO 

njiOTHocTb Ky.ibTyp npw 560 hm HSMepHfor HSBecTHbiMH cnocooaMH. PesyjibTaxbi 
npezicraB-ieHbi b Ta6;i.3. 
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Ta5;THi4a 3 



lIlTaMM E. coli 


OD560 


HaKonjiCHHe L-xpeoHHHa, r/ji 


MG442/pVIC40, pUK21 


16.3 


12.9 


MG442/pVIC40, pRhtB 


15.2 


16.3 



KaK noKaaaHO, b Ta6ji. 3, mraMM MG442/pVIC40, pRhtB HaKanjiHsaeT L-xpeoHMH b 
6ojibLueM KOJiHHecTse hcm mxaMM MG442/pVlC40, pUK2l, y Koxoporo mhcjio KonHw rena 
rhtB He yBCjiMHeHO. 

<2> KoHcrpyHpoBaHHe LuraMMa- npo^zyueHxa L-rpeoHHHa E. coli MG442/pVIC40, 
pRhtC (BKITM B-7680) h no/iyMCHHe L-xpeoHHHa c ero noMOiizbK). 

LUxaMM MG442/pVIC40 xpaHC(J)opMHpyK)x njiaaMMziaMM pRhtC hjih pUC21 h 
nojiynahox uJxaMMbi MG442/pVIC40, pRhtC (EKFIM B-76800) m MG442/pVIC40, pUC2L 

lIIxaMM MG442/pVIC40, pRhtC oGjia^aex ycxoMHHBocxbK) k BbicoKOH KOHueHxpauHn 
xpeoHHHa (50Mr Mji) k Koxopoft uixaMM E. coli MG442/pVIC40. pUC21 ocxaexcH 

HyBCXBHXejIbHblM 

Ka>KzibiH H3 3XHX luxaMMOB KyjibXHBHpyjox npH 37"C 18 nacoB b LB 5y;ibOHe KaK b 
npHMepe 2 co 100 Mr/ji aMnHUHjijinHa h 100 ivir/ji cxpenxoMHUHHa. 3axeM 0,3 mji 
nojiyHeHHOM Kv^ibxypajibHOH >khakocxm bhochx b npoGapKH 20 x 200 mm c 3 mjt 
(j)epMeHxauHOHHofi cpejihi, onHcaHHofi b npHMepe 2, co;iep>KameH 100 mp/ji aMnHUJiJiHHa h 
100 Mr/ji cxpenTOMHUHHa, h KyjibXHBHpyK)x npw 37"C 46 nacoB Ha poxopHOH KanajiKe. 
riocjie KyjibXMBHpoBaHHH KOJiH4ecxBO HaKonHBiuerocH b cpene L-xpeoHnna h onxHHecKyio 
njioxHocxb Kyjibxyp npH 560 hm nSMepntox H3BecxHbiMH cnocooaMH. Pesyjibxaxbi 
npcACxaBjieHbi b Ta6;i.4. 
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TaGjiHua 4 



IIlTaMM E. coli 


OD560 


HaKonjieHHC L-rpeoHWHa, r/ji 


MG442/pVlC40, pUC21 


17.4 


4.9 


MG442/pVIC40, pRhtC 


15.1 


10.2 



KaK noKaaaHo, b Ta6ji. 4, uiTaMM MG442/pVIC40, pRhtC HaKannHBaex L-rpeoHHH b 
oojibiueM KOJiHMecTBe MCM luTaMM MG442/pVlC40, pUC21, y Koroporo hhcjio koomh rena 
rhtC He yBejiHHCHO. 

IlpHMep 4. BjiHHHHe cobmccthoh aMnjiH(j}HKauHM rena rhtB h rena rhtC Ha 

npOAYKUHK) aMHHOKHCJlOT. 

OparMCHT flHK SacII-SacII, co;iep>KamHH o^tHOBpeMCHHO renbi rhtB h rhtC, 
KjiOHHpytoT B MHoroKonMHHbiH njiasMHAHbiH BCKTop pUC2 1 (Vicira, Messing, Gene, 100, 
189-194, 1991). B peayjibTare noJiynawT nm3uwjxy pRhtBC (Ohp I, Onr. 7). 

lIlTaMM E.coli NZIO TpaHc(})opiv[HpyK)T BeKTopoM pUC2l hjih njiasMHaaiviH pRJitB, 
pRhtC, pRhtBC H B peayiTbTare nojiynaFor iiiTaMMbi E. coli NZ10/pUC21 (BKITM B-7685), 
E. coli NZIO/ pRhtB (BKHM B-7683X E. coli NZIO/ pRhtC (BKHM B-7684), E. coli 
NZlO/pRhtB, pRhtC (BKITM B-7681) h E. coli NZlO/pRhtBC (BKITM B-7682). mxaMM E. 
coli NZIO/ pRhtB oGjia^aer noBbiuieHHOw ycTOHHMBOCTbfO k BbicoKofi KOHueHxpauHH 
roMOcepMHa (IOmf/mji), uiraMM . E. coli NZlO/pRhtC oGjiaaaex noBbisieHHOH 
ycTOMHHBOCTbK) K L-TpeoHHHy (50 mt/mji) a uiraMMbi E. coli NZIO/ pRhtB, pRhtC h E. coli 

NZIO/ pRhtBC 06jiaAaK3T OAHOBpCMeHHO nOBblUieHHOH yCTOHMHBOCTbK) K BblCOKOH 

KOHueHxpauHH roMOcepHHa (IOmf/mji) h rpeoHWHa (50 mf/mji), k KoropbiM uiraMM E. coli 
NZ10/pUC2l ocTaexcH HyBCTBWTejibHbiM. 

Ka>K/ibrH H3 nojiyMCHKbix luraMMOB KyjibTHSHpypoT, KaK onMcano Bbiuie, bhoch b 
noccBHyfo h 4^epMeHTauH0HHyK) cpeziy cooTBcrcTByFomHe aHTUDHOTHKH, ITocjie 
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KyjlbTHBHpOBaHHH B TeHCHHe 46 HaCOB KOJlMMeCTBO HaKOnMBlllMXCH B CpeflC aMHHOKMCJlOT H 

onTHHecKyK) nnoTHOCXb Kyjibxyp npH 560 hm H3Mep5iK)T M3BecTHbiMM cnocoGaMH. 
PesyjibxaTbi npe^CTaBjieHbi BTa6ji.5 



Ta6jiHua 5. 



UlTaMM 


OD56(. 


FoMOcepHH 
(r/ji) 


BajiHH 
(r/ji) 


JleiiuHH 
(r/ji) 


NZ10/pUC21 


18.7 


0.6 


0.22 


0.16 


NZlO/pRhtB 


19.6 


2.3 


0.21 


0.14 


NZlO/pRhtC 


20.1 


1.7 


0.20 


0.15 


NZlO/pRhtBC 


21.8 


4.2 


0.34 


0.44 


NZ10/pRhtB,pRhtC 


19.2 


4.4 


0.35 


0.45 



KaK noKa3aHo, b raGji. 5, o^UHOBpeivieHHaH aMnjTH(j)HKauHH reHOB rhtB h rhtC b 
KjiexKax LuraMMa NZIO noBbiiuaeT HaKonjieHwe b KyjibxypajibHOH >khzikocth L-roMOcepHHa, 
L-BajTHHa H L-jiefiuiiHa. 3tot peayjTbTaT noKaabiBaer hto b KJiexKax nponyKTbi renoB rhtB ii 
rhtC MoryT Me>Kay co6oh BsaHMOjaeHCTBOBaTb. 

IIpHMep 5 BjiH^iHHe aMnjTH4)HKauMH rena rhtB h rena rhtC Ha ycTOHHHBOCTb 
SaKTepHH E.coli k HeKOxopbiM aMHHOKHCjioxaM H aHaJioraM aMHHOKHc.iox. 

KaK noKasaHO Bbiuie, njiasMH^ibi, Hecyu^He reHbi rhtB n rhtC oKasbiBawx 
nojTO>KHxenbHoe bjiuhhuq Ha HaKonjienHe neKOxopbix aMMHOKHCJiox b KyjibxypajibHOH 
yKURKocTu pas.iHHHbiMH ujxaMMaMH-npoAyueHxaMH, OKaaajiocb xaK>Ke hto xapaKxep 
HaKanjTHBaeMbix aMHHOKHCJiox saBHCHx ox reHoxHna uixaMMa. FoMOjiorH^i npoziyKxoB 
reHOB rhtB h rhtC c jTHSHHOBbiM xpancnopxepoM LysE, ocymecxB.iHfOLUMM 3Kcnopx L- 
JiH3HHa H3 KJiexoK Corynebacterium glutamicum (Vrljic et al., Mol. Microbiol. ,22, 815-826, 
1996), yKa3biBaex Ha anajiorHMHyK) (J)yHKUHK) GejiKOB RhtB h RhtC. Hsbccxho, mxo 
noBbiuieHHe aKTHBHocxH reHOB, KOHxpojiMpyiomHx xpancnopx h3 kjicxok pa3jiHHHbix 
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HHril5nTOpOB pOCTa, yBeJIHHHBaeT HX yCTOHMHBOCTb K COOTBeTCByFOlUHM COeZlHHeHMHM. B 

CBH3H c 3THM onpefleji5!K)T BJiH^iHHe njia3MH;i pRhtB H pRhtC Ha ycTOHMHBOCTb mraMMa 
N99, KOTopbiM HBjiHercn Str^ MyraHTOM HSBecTHoro mTaMMa^W3350 (BKITM 6-1557), k 

HCKOTOpblM aMHHOKHCJlOTaM H aHaJlOraM aMHHOKHCJIOT. C 3T0H UCJIbK) UJTaMM N99 

TpaHC(j)opMHpyK)T njiasMHAaMH pRhtB, pRhtC h BeicropaMH pUC2l h pUK2L HoHHbie 
KyjibTypbi noJiyMeHHbix mraMMOB N99/pRhtB, N99/pRhtC, N99/pUK21 h N99/pUC2l, 
BbipameHHbie b MHHHMajibHofi cpejEie M9 Ha KanajiKc (okojio 10^ Kjiexoic/Mji) pa3Bo;i5iT 1; 100 
H nozipamHBaiOT b TeneHHe 5 nacoB b toh >Ke cpejiQ. SareM nojiyHCHMbie Ky/ibrypbi b 
;TorapH(j)MHHecKOH dpasG pocra pa3BOAHT m npH6jTH3HTejibHO no 10^ >KH3Hecnoco5Hbix 
KJiexoK HaHOCHT Ha BbicymeHHbie nauiKH c arapusoBaHHon (2% arapa) cpeziOH M9, 
conep>KameR pasjiHHHbie KOHueHxpauHH aMHHOKHCjior, hjih anajioroB aMHHOKHCJioT. Pocx 
HjiH OTcyrcTBHe pocra onpejiejiHiOT nepes 46-48 nacoB.TaKHM o6pa30M ycTanaBjiMBaroT 
MHHHMajibHbie HHrH5HpyK)iHHe KOHueHxpauMM (MHK) 3thx coe;iHHeHHH (Ta6ji. 6). 



TaSjiHua 6 



CoeflHHeHne 


MHK (mkp/mji) 


N99/pUC2r 


N99/pRhtB 


N99/pRhtC 


L-roMOcepHH 


1000 


20000 


1000 


L-TpeOHHH 


30000 


40000 


80000 


L-BajIHH 


0,5 


0,5 


2.0 


L-rHCTHflHH 


5000 


5000 


40000 


AOB 


100 


2000 


15000 




5 


20 


5 


4-a3a-DL-jieHUHH 


50 


100 


50 


O-MCTHJl-L-TpeOHHH 


20 


20 


20 



: Te >Ke aaHHbie 6bijTH nojiyneHbi h nnn uuraMMa N99/pUK21. 



KaK BHjiHO H3 TaojiHUbi, aMnjiH(j)HKauHH rcHa rhtB cymecTBeHHO noBbiiuaeT 
ycTOHMHBOCTb 6aFCTepHH He TOJibKO K roMocepHHy, HO H K aHaJiory rpeoHHHa, a-aMHHo-p- 
OKCHBajiepHaHOBOM KHCJiore (AOB), b MenbuieH creneHH BOspacTaex ycTOHMMBOCTb k L- 
TpeoHHHy H K aHajiory L-jiH3HHa, (S)-2-aMMH03TH;T-L-uHCTeMHy (A3LI,).. KpoMe Toro, 
Ha6jiK)AaeTCH HeKoropoe yBejiHHeHHc pe3HCTeHTHocTM GaKxepHH k anajiory jiefiuMHa, 4-a3a- 
DL-jieHUHHy. AMnjiH(})HKauHH rena rhtC KpoMe L-rpeoHHHa cymecTBeHHO noBbimaeT 
ycTOMHHBOCTb oaKTcpHH K AOB, L-rHCTM^iHHy H L-BajiMHy. 3th pesyjibTaxbi 
CBHAexejibCTBytOT o tom , mto Ka>KAbiH H3 npcAnojiaraeMbix rpaHcnopxepOB, RhtB h RhtC, 
oSjiaziaiOT cneuH4)HHHOCTbK) no othoujchhk) k HecKOJibKMM cyGcrpaxaM (aMHHOKHCJioxaM) 
HJTH Mo>Kex 00Hapy>KHBaxb HecneuH4)HHecKHH 34)4)eKx b pesyjibxaxe aMnjTH4)HKauHH. 



OOPMVJIA H30BPETEHHJR 

L cJjparMCHT /^HK rhtC, KOAHpyiomnH chhtcs 6e;iKa RhtC, npn^iafomero 
noBbimeHHyfo ycTOHHHBOCTb k L-rpeoHHHy 6aKTepH5!M Escherichia coli, 
C0Aep>KamHH peryjiHTopHwe ajieMCHTbi rena rhtC h crpyKrypnyK) nacTb reHa 
rhtC M HMefOtuHH cjie/iyJomyK) HyKJieoTH^iHyio nocjieAOBarejibHOCTb 
(nocjienoeaTe-TTbHOCTb No. i ): 



atgccgatca ccgccagcga aatgctcagc gttaacggcg ttgggatgcg caagctggaa 60 
cgctttggca aaccgtttat ggcgctgatt cgtgcgcatg ttgatggcga tgacgaagag 120 
tagtcagcag cataaaaaag tgccagtatg aagactccgt aaacgtttcc cccgcgagtc 180 
aaatgt atg ttg atg tta ttt etc acc 'gtc gcc atg gtg cac att gtg 228 
Met Leu Met Leu Phe Leu Thr Val Ala Met Val His lie Val 
1 5 10 

gcg ctt atg age cec ggt ccc gat ttc ttt ttt gtc tct cag acc get 276 
Ala Leu Met Ser Pro Gly Pro Asp Phe Phe Phe Val Ser Gin Thr Ala 
15 20 25 30 

gtc agt cgt tec cgt aaa gaa gcg atg atg ggc gtg ctg ggc att acc 324 
Val Ser Arg Ser Arg Lys Glu Ala Met Met Gly Val Leu Gly He Thr 

35 40 45 

tgc ggc gta atg gtt tgg get ggg att gcg ctg ctt ggc ctg cat ttg 372 
Cys Gly Val Met Val Trp Ala Gly He Ala Leu Leu Gly Leu His Leu 

50 55 60 

att ate gaa aaa atg gee tgg ctg cat aeg ctg att atg gtg ggc ggt 420 
He He Glu Lys Met Ala Trp Leu His Thr Leu He Met Val Gly Gly 

65 70 75 

ggc ucg tat etc tgc tgg atg ggt tac cag atg eta cgt ggt gca ctg 463 
Gly Leu Tyr Leu Cys Trp Met Gly Tyr Gin Met Leu Arg Gly Ala Leu 

80 85 90 ' . 

aaa aaa gag gcg gtt tct gca cet gcg eca cag gtc gag ctg gcg aaa 515 
Lys Lys Glu Ala Val Ser Ala Pro Ala Pro Gin Val Glu Leu Ala Lys 
95 100 105 110 

agt ggg cgc agt ttc ctg aaa ggt tta ctg acc aat etc get aat eeg 564 
Ser Gly Arg Ser Phe Leu Lys Gly Leu Leu Thr Asn Leu Ala Asn Pro 

115 120 125 

aaa gcg att ate tac ttt ggc teg gtg ttc tea ttg ttt gtc ggt gat 612 
Lys Ala He He Tyr Phe Gly Ser Val Phe Ser Leu Phe Val Gly Asp 

130 135 140 

aac gtt ggc act ace gcg cgc tgg ggc att ttt gcg ctg ate att gtc 660 
Asn Val Gly Thr Thr Ala Arg Trp Gly He Phe Ala Leu He He Val 
145 150 155 
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gaa acg ctg gcg tgg ttt acc gtc gtt gcc age ctg ttt gcc ctg ccg 708 
Glu Thr Leu Ala Trp Phe Thr Val Val Ala Ser Leu Phe Ala Leu Pro 

160 165 170 

caa atg cgc cgt ggt tat caa cgt ctg gcg aag tgg att gat ggt ttt 756 
Gin Met Arg Arg Gly Tyr Gin Arg Leu Ala Lys Trp lie Asp Gly Phe 
175 180 185 190 

gcc ggg gcg tta ttt gcc gga ttt ggc att cat ttg att-att teg egg 804 
Ala Gly Ala Leu Phe Ala Gly Phe Gly lie His Leu lie lie Ser Arg 

195 200 205 

tgatgccaga cgcgtcttca gagtaagtcg gataag 840 

2. Cnoco6 nojiyMeHHH aMHHOKHCJior L-TpeoHHHa, hjih L-roMocepMHa, hjih L- 
BajiHHa, HJIH L-jiefiuHHa nyreM KyjibTHBHpoeaHHH ycroHHHBbix k L-rpeoHHHy 
LuraMMOB-npoAyueHTOB GairrepHH pOA.a Escherichia b nojixozi5imeH nHTarejibHOH 
cpeAe c nocjieAytOLUHM BbiAejieHHCM h ohhctkoh ue/ieBOH aMHHOKHCJiorbi, 
OTjiHHaFomHHCH TCM, HTo B KawecTBC opo/iyueHTOB HcnojibayiOT 6aKTepHH E. coli, c 
noBbimeHHOH ycToiiHHBocTbK) K L-rpeoHHHy, KOTopan o6ycTOB;ieHa noBbimeHHbiM 
coAep>KaHHeM b KjiexKax 3tmx 6afCTepHH 6ejiKa RhtC, KOAnpyeMoro 4)parMeHT0M 
flHK rhtC no n. 1. 



OparMeHTflHKrhtC, KOflMpyKDu<HM cmres 
oejiKa KhtC, npuflafomero noBbiLueHHVK) 
yCTOMHMBOCTb K L-TpeoHMHy 5aKTepn^M 
Escherichia coli.n cnoco6 nonyHeHnji 

L-aMMHOKUCnOT. 
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Our 1. 



oe^Ka RhtC, ^p^lfla^ou^e^o noBbimeHHVio 
ycTOMHMBocTb K L-TpeoHMHy 6aKTepmi 
Escherichia coli, m cnocoS no/iyweHUfl 

L-aMMHOKMCnOT. 



Met I.U Met ..u P.e Leu .H. v,x Met Va. His zle Val Ma I.. 
Met s.r P„ .V P.O P.e P.e v^? 3e. ..n «a Va\^ Ser 

AT, se. ^0 

Val Met Val Trr) AIp* ru, n 

Trp Ala Gly lie Ma Leu I«u Gly Leu His Leu He He 

Lys Met Ma HI. Leu Zle Met vfl" .ly .ly 

Xyr Z.U cys Met Oly Ty. Gl„ „e, ..u oly Ma Leu Lys L^" 

- Ma val sej Ma P.o Ma P„ cln vfl" .lu L.U Ma Lys sTr oly 

Se. P.e 1.U Lys .1, Leu Leu Leu Ma ^sn 11^ Lys Ma 

ne ne ryr P.e cly Ser Val Phe Ser Leu P.e Val Sy .sp Asn Val 

Cly Xhr z^ Ma Atg rtp .ly ne PKe Ma Leu 111 lie Val 31u Z^ 

Leu Ala Trp Phe Thr Val Val AT ^ c;^^ r 1^0 
165 • ^ Pro Gin Met 

Oly Xy. ,1. ™ ^^^^ 

-a Leu PHe Ma Gly P.e Gly lie His Leu lie lie Se. 



2°° 205 



*Mr. 2. 



cDparMeHTflHK rhtC, KOAnpyJoatHM cwHTea GexiKa RhtCnpuflajooiero 
noBbiLueHHyfo ycTowMMBOCTb K L-ypeoHMHy daKvepmM Escherichia 
coll. M cnoco6 nonyMeHUfl L-aivinHOKMcnoT. 



agaaataatg tggagatcgc accgcccatc gaatgtgcca gtatatagcg tttacgccac 60 
ggaccgggct gaacctcctg ctgccagaat gccgccagat catcaacata atcattaaag 120 
cgattaacat gcccgagatg cggatcggct aacaggcgac cggaacgtcc ctgcccgcga 180 
tggtcgatga ttaagacatc aaaccccaaa tggaacaggt cataggccag ttccgcatat 240 
tttacgtagc tctcaatacg ccccgggcag atgactacca cccggtcatg gtgctgtgcg 300 
cgaaaacgga caaagcgcac cqqaatg tca tccacaccag taaactctgc ttcatcacgc 360 
tgacgccaga aatcagtcag cggtcccatg gtaaaagcag caaacgcgtt ttctcttgtt 420 
tcccagtctt tttgctgctg aaacatcggg taatctgcct cttaaaccac gtaaaatcgt 480 
tttttttagc gtgcctgaca caacgctgcg acagtagcgt attgtggcac aaaaatagac 540 
acaccgggag ttcatc atg acc tta gaa tgg tgg ttt gcc tac ctg ctg. aca 592 
Met Thr Leu Glu Trp Trp Phe Ala Tyr Leu Leu Thr 
15 10 



teg 


ate 


att 


tta 


aeg 


ctg 


teg 


cca 


ggc 


tct 


ggt 


gca 


ate 


aac 


act atg 


640 


Ser 


lie 


He 


Leu 


Thr 


Leu 


Ser 


Pro 


Gly 


Ser 


Gly 


Ala 


He 


Asn 


Thr Met 








15 










20 










25 








acc 


acc 


teg 


etc 


aac 


cac 


ggt 


tat 


ceg 


gcc 


ggt 


ggc 


gtc 


tat 


tgc tgg 


688 


Thr 


Thr 


Ser 


Leu 


Asn 


His 


Gly 


Tyr 


Pro 


Aid 


Gly 


Gly 


Val 


Tyr 


Cys Trp 






30 










35 










40 










get 


tea 


gac 


egg 


act 


ggc 


gat 


tea 


tat 


tgt 


get 


ggt 


tgg 


cgt 


ggg gtt 


736 


Ala 


Ser 


Asp 


Arg 


Thr 


Gly 


Asp 


Ser 


Tyr 


Cys 


Ala 


Gly 


Trp 


Arg 


Gly Val 




45 










50 










55 








60 




QQQ 


acg 


eta 


ttt 


tec 


ege 


tea 


gtg 


att 


gcg 


ttt 


aaa 


otcr 


tta 


aag tqq 


784 


Gly 


Thr 


Leu 


Phe 


Ser 


Arg 


Ser 


Val 


He 


Ala 


Phe 


Glu 


Val 


Leu 


Lys Trp 












65 










70 










75 




ana 


aac 


oca 


Oct 


tac 


tta 


att 


too 


eta 


aaa 


ate 


caa 


caa 


taa 


cac Qce 


832 


Ala 


Gly 


Ala 


Ala 


Tyr 


Leu 


He 


Trp 


Leu 


Gly 


He 


Gin 


Gin 


Trp 


Arg Ala 










80 










85 
















get 


ggt 


gca 


att 


gac 


ett 


aaa 


teg 


ctg 


gee 


tct 


act 


caa 


teg 


cgt cga 


880 


Ala 


Gly 


Ala 


He 


Asp 


Leu 


Lys 


Ser 


Leu 


Ala 


Ser 


Thr 


Gin 


Ser 


Arg Arg 








95 










100 










105 








cat 


ttg 


ttc 


cag 


cgc 


gca 


gtt 


ttt 


gtg 


aat 


etc 


acc 


aat 


ecc 


aaa agt 




His 


Leu 


Phe 


Gin 


Arg 


Ala 


Val 


Phe 


Val 


Asn 


Leu 


Thr 


Asn 


Pro 


Lys Ser 






110 










115 










120 










att 


gtg 


ttt 


ctg 


gcg 


gcg 


eta 


ttt 


ccg 


caa 


ttc 


ate 


atg 


ccg 


caa cag 


976 


He 


Val 


Phe 


Leu 


Ala 


Ala 


Leu 


Phe 


Pro 


Gin 


Phe 


He 


Met 


Pro 


Gin Gin 




125 










130 










135 








140 




cog 


caa 


ctg 


atg 


cag 


tat 


ate 


gtg 


etc 


ggc 


gtc 


acc 


act 


att 


gtg gtc 


1024 


Pro 


Gin 


Leu 


Met 


Gin 


Tyr 


He 


Val 


Leu 


Gly 


Val 


Thr 


Thr 


He 


Val Val 












145 










150 










155 




gat 


att 


att 


gtg 


atg 


ate 


ggt 


tac 


gee 


ace 


ett 


get 


caa 


egg 


att get 


1072 


Asp 


He 


He 


Val 


Met 


He 


Gly 


Tyr 


Ala 


Thr 


Leu 


Ala 


Gin 


Arg 


He Ala 










160 










165 










170 






eta 


tgg 


att 


aaa 


gga 


cca 


aag 


cag 


atg 


aag 


gcg 


ctg 


aat 


aag 


att ttc 


1120 


Leu 


Trp 


He 


Lys 


Gly 


Pro 


Lys 


Gin 


Met 


Lys 


Ala 


Leu 


Asn 


Lys 


He Phe 








175 










180 










185 








ggc 


teg 


ttg 


ttt 


atg 


ctg 


gtg 


gga 


gcg 


ctg 


tta 


gca 


teg 


gcg 


agg cat 


1168 


Gly 


Ser 


Leu 


Phe 


Met 


Leu 


Val 


Gly 


Ala 


Leu 


Leu 


Ala 


Ser 


Ala 


Arg His 






190 










195 










200 










gcg 


tgaaaaataa tgtcggatgc ggcgtaaacg ccttatccga 


ettactctga 


1221 



Ala 
205 

agaegcgtct 



Owr. 3. 



OparMeHTflHK rhtC, KOAnpyK)Li<M£i cnHTes 
6e;iKa RhtC, npuflajoiqero noBbiuieHHyK) 
ycTOMMMBocTb K L-xpeoHMHy 5aKTepMHM 
Escherichia coli, m cnocoS nonyneHnyi 

L-aMMHOKMCnOT. 



Met 


Thr 


Leu 


Glu 


Trp Trp Phe Ala Tyr Leu 


Leu 


Thr Ser 


He 


He 


Leu 


1 








5 , 10 
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Thr 


Leu 


Ser 


Pro 


Gly Ser ^'Gly Ala He Asn 


Thr 


Met Thr 


Thr 


Ser 
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30 






Asn 


His 


Gly 


Tyr 


Pro Ala Gly Gly Val Tyr 
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Trp Ala 


Ser 


Asp 


Arg 






35 




40 




45 








Thr 


Gly 


Asp 


Ser 


Tyr Cys Ala Gly Trp Arg 


Gly 


Val Gly 


Thr 


Leu 


Phe 




50 






55 




60 








Ser 


Arg 


Ser 


Val 


He Ala Phe Glu Val Leu 


Lys 


Trp Ala 


Gly 


Ala 


Ala 


65 








70 


75 








80 


Tyr 


Leu 


He 


Trp 


Leu Gly He Gin Gin Trp 


Arg 


Ala Ala 


Gly 


Ala 


He 










85 90 








95 




Asp 


Leu 


Lys 


Ser 


Leu Ala Ser Thr Gin Ser 


Arg 


Arg His 


Leu 


Phe 


Gin 








100 


105 






110 






Arg 


Ala 


Val 


Phe 


Val Asn Leu Thr Asn Pro 


Lys 


Ser He 


Val 


Phe. 


Leu 






115 




120 




125 








Ala 


Ala 


Leu 


Phe 


Pro Gin Phe He Met Pro 


Gin 


Gin Pro 


Gin 


Leu 


Met 




130 






135 




140 








Gin 


Tyr 


He 


Val 


Leu Gly Val Thr Thr He 


Val 


Val Asp 


He 


He 


Val 


145 








150 


155 








160 


Met 


He 


Gly 


Tyr 


Ala Thr Leu Ala Gin Arg 


He 


Ala Leu 


Trp 


He 


Lys 










165 170 








175 




Gly 


Pro 


Lys 


Gin 


Met Lys Ala Leu Asn Lys 


He 


Phe Gly 


Ser 


Leu 


Phe 






180 


185 






190 






Met 


Leu 


Val 


Gly 


Ala Leu Leu Ala Ser Ala 


Arg 


His Ala 












195 


200 




205 









Our 4. 



OparMeHTflHK rhtC, KOflMpy^muM cnHTea 
oe/iKa RhtC. npuflaioinero noBbimeHHVfo 

yCTOMHUBOCTb K L-TpeOHMHy 5aKTepMflM 

Escherichia coli, m cnoco6 nonwenm 

L-aMMH0KMCJ10T. 



Mlul/Mlul 




OparMeHT flHK rhtC, KOflMpyHDiMUM cmres 
6ema RhtC, npMflafou4ero noBbitueHHyKD 

yCTOMHMBOCTb K L-TpeOHMHy 6aKTepM51M 

Escherichia coli, n cnoco6 nonyMeHM5R 

L-aMI/1H0KHCJ10T. 



Clal/Clal 




Eco471ll/EcoRV 



<t>\Ar, 6. 



oema RhtC, npuflaramero noBbiujeHHVK) 
Escherichia coli, n cnoco6 nonyMenm 

L-aWMHOKMCnOT. 



Sacll/Sacll 




Our. 7. 



PEOEPAT 

OPATMEHT /tHK rhtC, KOAMPyK)mHH CHHTE3 BEJIKA RhtC, nPHAAJOIHErO 
nOBbllllEHHyiO yCTOHTOiBOCTb K L-TPEOHMHV BAKTEPHm^ ESCHRJCHIA 
COLI, H CnOCOB nOJlYHEHHil L-AMHHOKHCJIOT 

HsoGpexeHne othochtcji k SHOxexHOJiorHH m reHCTHMecKOH HH>KeHepnH. 3aaBjieH 
(j)parMeHT JJJrfK rhtC, KOAHpyioinHH chhtcs 6ejiKa RhtC, KoropbiH npwjxdiCT noBbiuicHHyK) 
ycTOHHHBOCTb K L-TpcoHMHy 6aKTepHHM Escherichia coH, Ha ochobc MyjibTHKonHMHofi 
njia3MH/ibi, pRhtC, co/iep^ameM 3tot 4)parMeHT, CKOHCTpyHpoBaHbi LuraiviM E. coH 
MG442/pRhtC, - npojiyucHT L-roMocepHHa h uixaMM E.coli MG442/pVIC40, pRhtC - 
npo;^yueHT L-xpeoHHHa, cnoco6Hbie k noBbimeHHOH npojiyKUHH yKaaaHHbix aMHHOKHCJioT 
no cpaBHeHHK) co lUTaMMaMH, He conep^ainHMH njiasMHZty pRhtC. nojiyMeHbi TaK>Ke 
ujTaMMbi E. coli NZlO/pRhtBC a NZlO/pRhtB, pRhtC co/iep^amHe Ha njiasMUMX KpoMe 
rcHa rhtC TaK>Ke reH rhtB, npHjaafoinHH KJiexKaM ycTOHMHBOCTb k L-roMOcepwHy. 3tii 
uiTaMMbi oojianajOT noBbJiueHHOH cnocoGnocTbio k npojiyKUHH L-roMOcepHHa, L-BajiHHa h 
L-jieHUHHa no cpaBnenHK) co uixaMMaMH, hc coziepMcamnMH yKaaaHHbix njiasMHfl. OnncaHbi 
(j)H3Hojioro-6HOXHMHMecKHe, KyjibxypajibHO-Mop4)OJiorHHecKHe CBOHCxea HOBbix luxaMMoe. 
OnHcan cnocoo nojiyneHMH aMHHOKHCJiox c HcnojibSOBanneM noBbix mxaMMOB- 
npOAyuenxoB. 



BcepOCCHHCKan KoJIJIeK^HH 
npOMblUIJieHHblX MHKpOOpraHH3MOB 



t.'. J PoccMfl. MocKBa, 113545, 1-biM flopo>KHbiM npoeaA, 1. rHMM PeHerHKa - BKHM; 

>- (095) 3151210; (t)aKc: (095) 3150501; reneKc: 411718 GENOM SU; noMTa; vkpm@vnigen.msk.su; 



6009 



22 AeKa6p5i 



98 



C n P ABKA 



BcepoccMMCKan KonneKUMn ripoMfoiuineHHbix MMKpoopraHM3MOB 

(BKHM), mMMreHeTMKa 
npMHnna Ha Hat^woHanbHoe nareHTHoe AenoHuposaHMe 
08 ^eKaSpn 1998 ro^^a 

Kyjibrypy Escherichia coil MG 442 (vic40)(pRHTC) 



HpoAyKT, CMHTesMpyeMbiM ujraMMOM: rpeoHMH 



AenosMTop: TocHMMrGHerMKa 





n j PoccMfl. MocKBa, 113545, 1-btii flopojKHww npoeafl, 1, mUM PeHeTMica - BKOM; 
r< (095) 3151210; (jwKc: (095) 3150501; Te/)eKc: 411718 GENOM SU; 3;i. noMxa: vkpm@vnigen.msk.su; 



BcepoccHHCKafl KojuieKu^isi 

npOMbllUJieHHblX MHKpOOpraHH3MOB 



6009 



22 A^KaGpsi 



98 



Cn PABKA 



BcepoccMMCKan KojiJieKt4M» ripoMbiuiiieHHbix MHKpoopraHH3MOB 

(BKHM), PHMMreHerMKa 
npMHflna Ha HaMMonanbHoe nareHTHoe AenoHHpoeaHMe 
08 A^Kaepn 1998 roj^B \ 

KyjibTypy Escherichia coii FSZ10 (pRHTC)(pRHTB) 



ripoAyKT, CHHTeaMpyeMbiH uiTaiwiMOM: 



Aeno3MTop: TocHMMreHeTHKa 




KOlrinEKUMO HOMEP BKHM B-7681 



BcepoccHHCKan KojiJieKujasi 

npOMMIUJieHHblX MHKpOOpraHH3MOB 



C ] PoccMH. MocKBa, 113545. l-bift flopo>«cHbiM npoe^, 1, THMM TeHerMKa - BRflM; 

T-v (095) 3151210; (JjaKCi (095) 3150501; teneKc: 411718 GENOM SU; 3n. nonra: vkpm@vnigen.msk.su; 



6009 



22 ftOKaGpn 



98 



C n P ABK A 



BcepoccHMCKan KojineKuiMfy flpoMBiiuneHHbix MMKpoopraHM3MOB 

(BKnM), rHMIireHCTHKa 
npHH5iiia Ha HaMMOHanbHoe nareHTHoe AenoHMpoeaHMe 
08 PiBKBSpn 1998 ro^a 

KynbTypy Escherichia coli NZ10 (pRHTBC) 



FlpoAyKT, CHHTe3MpyeMbiM uiraMMOM: 

roMocepwH, sajiMH, jiewuPiH 

Aeno3MTop: rocHMMreHeTMKa 




KOJlJIEkMMOHHblH HOMEP BKHM B-7682 




^^SBS^^S^^S^^SSS^m^SSW (095) 3151210; 4)aKc; (095) 3150501 ; re/ieKc: 411718 GENOM SU; On. noMta; vkpm@vnigen.msk.su; 



6009 



22 AeKa6psi 



98 



C n P A B K A 



BcepoccMMCKasi KonneKi^Hsi llpoMbiuineHHbix MMKpoopraHMSMoe 



npHHsina Ha HauiMOHanbHoe nareHTHoe nenoHMpoeaHMe 
08 AeKa6pii 1998 ro^a^a 

KynbTypy Escherichia coli NZ10 (pRHTB) 

ripo^yKT, CHHTesHpyeMbiM uiraMMOM: 

roMocepMH 

AenosMTop: rocHMMreHeTiiKa 



(BKHM), rHHHreneTHKa 




KOJIJIEKUl^OHHblM HOMEP BKHM B-7683 



BcepoccHHCKan Kojijicki^hh 

npOMblUIJieilHWX MHKpOOpraHH3MOB 



I ] Pocain, WocKaa, 113545, 1-biM AopoxHwrt npoesfl, 1, THMM renerMKa - BKHM; 

> - (095) 3151210; cpaKc: (095) 3150501; reneKc: 411718 GENOM SU; 3n. noMra: vkprti@vnigen.msk.su; 



6009 22 ^eKa6pR 98 

C n P A e K A 

BcepoccMb^CKan Konneici^i^i^ flpoMbiuLsneHs^bsx fV!&<9KpoopraHibi3MOB 

(BtCriM), rHMMres^eTiflKa 
npuunna na Hau^monartHHoe nareHTHoe ^enoHHpoBan&ie 

08 A<^Ka8pji 1998 ro,?Jia 

Kyjitsiypy E:scherBcfiia coli NZ10 (pRhtC) 

roMocepHH 
fleno3MTop: rocHIIMreHeTsma 



/ 



330.. BKrilVfZ 




KOmiEKMMOHHbtH HOMEP BKHM B-7684 




I .1 PoccMa^ocKsa. 1 1 3545, 1 -wm Aopojkhum npoesA. 1 , THUM TeHerMKa - BKOM; — 

^^^r (095) 3151210; (paKC: (095) 3150501; rejieitc: 411718 GENOM SU; 3/t. nOMTa: vkpm@vnigen.msk.su; 



BcepoccHHCKaH KojiJieKixHH 
npOMbinijieHHbix MuKpoopraHHSMOB 



6009 



22 AeKa6pfi 



98 



C n P AB K A 



BcepoccMMCKan KonneKi^un npoMbituneHHbix MMKpoopraHM3MOB 



npHHsina Ha Hai^MOHanbHoe nareHTHoe A^noHMpoeaHHe 
08 A^KaSpn 1998 roAa 

KynbTypy Escherichia coli MZIO (pUC21) 

npOflyKT, CMHTe3MpyeMblM UJTaMMOM: 

roMoceppiH 
Aeno3MTop: rocHHMreHer^Ka 



(BKnM), rHMMreHeTMKa 




KOJIilEKMMOHHbiM HOMEP BKHM 6-7685 



I J PoccMR, MocKsa. 113545. 1-bm flopoj^nww npoeoA. 1. THUW reHermta - BKOM; 

r-T (095) 3151210; t^iaKc: (095) 3150501; leneKc: 411718 GENOM SU; 3n. noMia: vkpm@vnigen.msk.su; 



6009 



22 jQ(eKa6p5i 



98 



C n P ABK A 



BcepoccMMCKan KOJineKMMfl npOMblUIJieHHblX MMKpOOpraHM3MOB 



npMHfina Ha HauMOHanbHoe nareHTHoe A^noKHposaHMe 
08 A^Ka6pfi 1 998 rojo^a 

KyjibTypy Escherichia coli MG 442 (pRHTC) 

flpoAyKTy CMHTe3MpyeMbiM uiraMMOM: roMOcepMH, TpeOHMH 

Aeno3MTop: rocHMMreHeTHKa 



(BKHM), rHMHreHeTHKa 




KOJIJriEKMMOHHbllf HOMEP BKHM B-7700 



U 
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page 14 Q 
Budapest treaty on the internationai 
recognition of the deposit of microorganisms 
for the purposes of patent procedure ^'^SS 

To INTERNATIONAL FORM h--^ 

State Scientific Centre of recept in the case of an original deposot tpt 

Russian Federation issued pursuant to Rule 7 A by the 

GNIIGENETIKA INTERNATIONAL DEPOSITARY AUTHORITY 

identified at the bottom of this page 

Moscow 113545 
!-st Dorozhny proezd 1 Russia 

name and address 

of depositor 

L IDENTIFICATION OF THE MICROORGANISM 



Identification reference given by the 


Accession number given by the 


DEPOSITOR 


INTERNATIONAL DEPOSITARY- 




AUTHORITY: 


Escherichia coH MG442 (vic40) (pRHTC) 


VKPM B-7680 



II.SC1ENTIF1C DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 



The microorganism tdentified under I above was accompanied by: 

x_ a scintific description Producer of threonine 

a proposed taxonomic designation 



(Mark with a cross where applicable) 



III. RECEIPT AND ACCEPTANCE 



This International Depositary Authority accepts the microorganism identified under I above, 

I 

which was received by it on 08.12.1998 (date of original deposit) 



IV. RECEIPT OF REQUEST FOR CONVERSION 



The microorganism identified under I above was received by this International Depositary 
Authority 

on (date of original deposot) and a request to convert 

the 

original deposot to a deposit under the Budapest Treaty was received by it on 
(date of receipt of request for conversion) 



V, INTERNATIONAL DEPOSITARY AUTHORITY 



Name: Russian National Collection Signatur^&i^jiv^Hf^ 
of Industrial Microorganisms (VKPM) power ^jN^r^preseaf w 

Depositary : '/^^/^^^^^^'^^^ 



GNI Igenetika 
Address: Russia 113545 Moscow 
I Dorozhny proezd 1 




I Where Rule 6.4(d) applies, such date is the date on which the statu^oTu^^ 
depositary authority was acquired - _ljJU^*' 



Appendix 3 
page 14 

Budnpest treaty on the international 
recognition of the deposit of microorganisms 
for the purposes of patent procedure 



To 

State Scientific Centre of 
Russian Federation 
GNIIGENETJKA 

Moscow 113545 

!-st Dorozhny proezd I Russia 

name and address 

of depositor 



INTERNATIONAL FORM 
rccept in the case of an original deposot 
issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 



L IDENTIFICATION OF THE MICROORGANISM 



Identification reference given by the 


Accession number given by the 


DEPOSITOR 


INTERNATIONAL DEPOSITARY- 




AUTHORITY: 


Escherichia coli NZIO (pRHTC) (pRHTB) 


VKPM B-7681 



ILSCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 



The microorganism identified under I above was accompanied by: 

x_ a scintific description Producer of homosertne 

a proposed taxonomic designation 



(Mark with a cross where applicable) 



IIL RECEIPT AND ACCEPTANCE 



This International Depositary Authority accepts the microorganism identified under 1 above, 
which was received by it on 08.12.1998 (date of original deposit) 



IV. RECEIPT OF REQUEST FOR CONVERSION 



The microorganism identified under I above was received by this International Depositary 
Authority 

on (date of original deposot) and a request to convert 

the 

original deposot to a deposit under the Budapest Treaty was received by it on 
(date of receipt of request for conversion) 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name: Russian National Collection Signature (s) of person(s) having the 

of Industrial Microorganisms (VKPM) power to represent the International 

Depositary 
GNIIgenetika 

Address: Russia 113545 Moscow 
1 Dorozhny proezd 1 



1 Where Rule 6.4(d) applies, such date is the date on wh ictK^lre^d t ll^>^n t ^jqn i 
depositary authority was acquired 
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Budapest treaty on the international 
recognition of the deposit of microorganisms 
for the purposes of patent procedure 



To 

State Scientific Centre of 
Russian Federation 
GNIIGENETIKA 

Moscow 113545 

i-st Dorozhny proezd li Russia 

name and address 

of depositor 



INTERNATIONAL FORM 
recept in the case of an original deposot 
issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 



L IDENTIFICATION OF THE MICROORGANISM 



Identification reference given by the 


Accession number given by the 


DEPOSITOR 


INTERNATIONAL DEPOSITARY- 




AUTHORITY: 


Escherichia coli NZ10{pRHTBC) 


VKPM B-7682 

c 



II.SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 



The microorganism identified under E above was accompanieti by: 

x_ a scintific description Producer of homoserinc 

a proposed taxonomic designation 

(Mark with a cross where appitcable) 

III. RECEIPT AND ACCEPTANCE 



This International Depositary Authority accepts the microorganism identified under I above, 

1 

which was received by it on 08.12.1998 (date of original deposit) 

IV. RECEIPT OF REQUEST FOR CONVERSION ~~~ 



The microorganism identified under I above was received by this International Depositary 
Authority 

on (date of original deposot) and a request to convert 

the 

original deposot to a deposit under the Budapest Treaty was received by it on 
(date of receipt of request for conversion) 

V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name: Russian National Collection 
of Industrial Microorganisms (VKPM) 
Depositary 
GNIlgenetika 

Address: Russia 113545 Moscow 
1 Dorozhny proezd 1 



Signature (s) of person(s) having the 
power to represent the International 



or authorized official(s^ 
Sii^?okyS.P. ^2- 




1 Where Rule 6.4(d) applies, such date is the datefdn^] 
depositary authority was acquired \t 



international 
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Budapest treaty on the international 
recognition of the deposit of microorganisms 
for the purposes of patent procedure 



To 

State Scientific Centre of 
Russian Federation 
GNIIGENETIKA 

Moscow 113545 

!-st Dorozhny proezd 1 Russia 

name and address 

of depositor 



INTERNATIONAL FORM 
recept in the case of an original deposot 
issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 



I. IDENTIFICATION OF THE MICROORGANISM 



Identification reference given by the 


Accession number given by the 


DEPOSITOR 


INTERNATIONAL DEPOSITARY- 




AUTHORITY: 


Escherichia coli NZ10<pRHTB) 


VKPM B-7683 



ILSCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 



The microorganism identified under 1 above was accompanied by: 

x_ a scintific description Producer of homoserine 

a proposed taxonomic designation 



(Mark with a cross where applicable) 



IIL RECEIPT AND ACCEPTANCE 



This International Depositary Authority accepts the microorganism identified under I above, 

I 

which was received by it on 08.12.1998 (date of original deposit) 



IV. RECEIPT OF REQUEST FOR CONVERSION 



The microorganism identified under I above was received by this International Depositary 
Authority 

on (date of original deposot) and a request to convert 

the 

original deposot to a deposit under the Budapest Treaty was received by it on 
(date of receipt of reque.U for conversion) 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name: Russian National Collection Signature (s) of person(s) having the 

of Industrial Microorganisms (VKPM) power to represent the International 

Depositary 

GNIIgenetika Atai^^pog^uthorized officiaifs): 

Address: Russia 113545 Moscow /^a*l£j^^^^ 
1 Dorozhny proezd I ' /^^'^ 



1 Where Rule 6.4(d) applies, such date is the date on v^hich Ih^ta^^ )|ni]^t^pational 
depositary authority was acqu ired - V | J^j 
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Budapest treaty on the international 
recognition of the deposit of microorganisms 
for the purposes of patent procedure 



To 

State Scientific Centre of 
Russian Federation 
GNIIGENETIKA 



Moscow 113545 

!-st Dorozhny proezd 1 

name and address 

of depositor 



Russia 



INTERNATIONAL FORM 
recept in the case of an original deposot 
issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 



I. IDENTIFICATION OF THE MICROORGANISM 



Identification reference given by the Accession number given by the 

DEPOSITOR INTERNATIONAL DEPOSITARY- 

AUTHORITY: 

Escherichia coli NZIO(pRHTC) VKPM B-7684 

ILSCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 



The microorganism identified under I above was accompanied by: 

x_ a scinttfic description Producer of homoserine 

a proposed taxonomic designation 



(Mark with a cross where applicable) 



III. RECEIPT AND ACCEPTANCE 



This International Depositary Authority accepts the microorganism identified under 1 above, 

! 

which was received by it on 08.12.1998 (date of original deposit) 



IV. RECEIPT OF REQUEST FOR CONVERSION 



The microorganism identified under 1 above was received by this International Depositary 
Authority 

on (date of original deposot) and a request to convert 

the 

original deposot to a deposit under the Budapest Treaty was received by it on 
(date of receipt of request for conversion) 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name: Russian National Collection Signature (s) of person(s) having the 

of Industrial Microorganisms (VKPM) power toj:&m^esent the International 

Depositary .^''^^jJSSJ^ 

GNIIgenetika Autpi^f;;^!^^ officios): 

Address; Russia 113545 Moscow -Dafe:\^^^^ 



I Dorozhny proezd 1 ' i f f/^^''^^^^ 



I Where Rule 6.4(d) applies, such date is the date on which \h!^a}il$ dFiiifei^ational 
depositary authority was acquired ^\ ^^^V^^ "^V 
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Budapest treaty on the international 
recognition of the deposit of microorganisms 
for the purposes of patent procedure 



To 

State Scientific Centre of 
Russian Federation 
GNIIGENETIKA 

Moscow 113545 

!-st Dorozhny proezd 5 Russia 

name and address 

of depositor 



INTERNATIONAL FORM 
recept in the case of an original deposot 
issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 



I. IDENTIFICATION OF THE MICROORGANISM 



Identification reference given by the 


Accession number given by the 


DEPOSITOR 


INTERNATIONAL DEPOSITARY- 




AUTHORITY: 


Escherichia coli NZS0(pUC2I) 


VKPM B-7685 



ILSCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 



The microorganism identified under I above was accompanied by: 

x_ a scintific description Producer of homoserine 

a proposed taxonomic designation 

(Mark with a cross where applicable) 



ilL RECEIPT AND ACCEPTANCE 



This International Depositary Authority accepts the microorganism identified under I above, 

I 

which was received by it on 08. 12 J 998 (date of original deposit) 



IV. RECEIPT OF REQUEST FOR CONVERSION 



The microorganism identified under I above was received by this International Depositary 
Authority 

on (date of original deposot) and a request to convert 

the 

original deposot to a deposit under the Budapest Treaty was received by it on 
(date of receipt of request for conversion) 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name: Russian National Collection 
of Industrial Microorganisms (VKPM) 
Depositary 
GNIIgenetika 

Address: Russia 113545 Moscow 
1 Dorozhny proezd I 



Signature (s) of person(s) having the 
power to represent the International 




Ltthor^ty^^Ka uthorized official<s): 



I 

depositary 



Where Rule 6.4(d) applies, such date is the d^^^ort ^hicl^tfe sjtatij^id'^ international 
jitarv authority was acquired V^\\ ^^'^^--Ji^./ /^^^ 
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Budapest treaty on the intirrnatioiiai 
recognition of the deposit of microorganisms 
for ihc purposes of patent procedure 



To 

State Scientific Centre of 
Russian Federation 
GNUGENETIKA 

Moscow 113545 

I'St Dorozhny proezd 1 Russia 

name and address 

of depositor 



fNTERNA TiONAL TORM 
recept in the case of an origina! deposot 
issued pursuant to Rule 7 A by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 



h IDENTIFICATfON OF THE IVIICROORGANISiM 



identification reference given by the 


Accession number given by the 


DEPOSITOR 


INTERNATIONAL DEPOSITARY- 




AUTHORITY: 


Escherichia coii 1VIG442 (pRHTC) 


VKPiM B-7700 



II.SCIENTIFfC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 
The microorganism identified under f above was accompanied by: 
x_ a scintific description Producer of threonine, homoserine 



a proposed taxonomic designation 



(Mark with a cross where applicable) 



HI. RECEIPT AND ACCEPTANCE 



This International Depositary Authority accepts the microorganism identified under I above. 



1 



which was received by it on 08.12.1998 



(date of original deposit) 



IV. RECEIPT OF REQUEST FOR CONVERSION 



The microorganism identified under I above was received by this International Depositary 
Authority 

on (date of original deposot) and a request to convert 

the 

original deposot to a deposit under tiie Budapest Treaty was received by it on 
(date of receipt of request for conversion) 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name: Russian National Collection 
of Industrial Microorganisms (VKPM) 
Depositary 
GNIIgenetika 

Address: Russia 113545 Moscow 
1 Dorozhny proezd \ 



Signature (s) of person(s) having the 
power to represent the International 

A utho rity or authorized offl 
Xneoky 



1 Where Rule 6.4(d) applies, such date is the d 
depositary authority was acquired j 





international 



